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Description 

BACKGROUND OF THE INVErfTlON 

6 This invention relates to an optical information carrier, a process for preparing tfie same as wefl as an 
optical card comprising the same. 

Heretofore, a magnetic maiterial has been mainly used as a recording malerial for information carriers 
embedded in cards such as a credit card and a bank card. In the case of tWs magnetic material, recording 
and readout of information can be readily carried out. However, the alternation of information Is readily 
10 canled out. and it is impossible to carry out high density recording. 

In order to solve such problems, there has been proposed an optical recording material wherein a 
photosensitive material is imagewise exposed to fonn light transmisslve porfons and a light screening 
portions to write information In the photosensitive material, and this infonnation is read out by the difference 
of optical fransmittancy. When such an optica) recording malerial is emttedded as an information carrier in a 
16 card substrate to use it as a recording material for a card, there are the following problems. 

(a) In many cases, various printing compositions are applied to ttie surface of Sie card substrate, and 
therefore preferaUy the card substrate is opaque. However, in order to embed the optical recording 
material as described above, it is necessary that the substrate exhibits at least partially light transmission 
properties. This is agnificantly disadvantageous from the standpoint of the production of the card. 
20 (b) In Vne case of the recording mat»rial as described above, it is difficult to sufficiently Increase the 
difference in light transmission properties at the light transmisslve portions and the light screening 
portions. Further, when the written infwmation is Intended to be read tiy the difference In transmlttancy, 
soil at Hie surface of the card greatly affects readout. 

Accordingly, an attempt has been made to intend to read out information by the difference in optical 

25 reflectivity rather than fransmittancy. For example, there have been proposed cards having a recording layer 
wherein silver particles are dispersed a gelatin matrix. Writing of Informalion in the recording layer is carried 
out by in'adiating the recording layer with a laser beam to form recording pits. The recording layer can be 
continuously produced by a coating process, and uniform reflectivity can be obtained over a wide region of 
wavelength by using silver. Furthermore, it is possible to apply to a record playback apparatus wherein a 

30 laser beam having various wavelengths is used. However, when recording is cam'ed out by a photographic 
process, it is difficult to simultaneously improve optical reflection and definition. For example, when the 
development time is increased, optical reflection is improved, but recording portions (exposed portions) 
tend to increase and definition may be lowered. On the contrary, when the development time is shortened, 
deflnttlon Is improved, but light reflection may become poor. When readout is canried out, a contrast 

36 between recorded portion and nwi-reoorded portion is not clear. 

Further, there has also been provided a so-called heat mode recording material wherein a recording 
layer of recording material is irradiated with an energy beam such as a laser beam in the form of spots to 
change the state of part of tiie recording layer thereby recording. Thin films of metals such as tellurium and 
bismuth, thin films of organic compounds such as polystyrene and nitrocellulose, films of tellurium low 

40 oxides (phase transition) or the like are used as the recording layer for us© in the heat mode recording 
material. Tliese recording materials do not require development treatment after writing of information, and 
so-called DFtAW (direct read after write) media. It is possible to carry out high density recording, and it is 
also possible to cany out an additional writing. Accordingly, it is expected that uses as recording materials 
for discs or cards be increased. 

45 Among these heat mode recording materials, the most widely used recording material is one wherein a 
thin film of metals such as tellurium and tilsmuth is vapor deposited on a substrate. In this recording 
material, writing of information is carried out by In-adiating the metallic thin film with an energy tteam such 
as a laser beam in the form of spots to remove the metal of irradiated portions by vaporization or fusing 
thereby to form pits. Readout of information is carried out by irradiating the recording layer with a readout 

50 light and reading out the difference in reflectivity between the pit portions which are recording portions and 
metallic thin film which are non-recording portions. In writing information, in addition to the formation of the 
recording pits which correspond to information per se to b>e read out, it is necessary to write in tiie 
recording layer a tracking which corresponds to a guide groove for light as well as Preformatting for 
specifying the pits to be read out 

S5 However, metals such as tellurium and bismuth from which the recording layer Is produced have 
t09dcity to some extent, and therefore full care must be taken in handling. Further, the formation of pits by 
irradiation of an energy beam such as a laser beam requires high control technology. Furthermore, the pit 
formation steps are complicated and thwefbre the cost is not always low. Accordingly, if there is dev^oped 
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a recording material wherein a tracking corresponding to a guide groove for light as well as preformatting 
for specifying pits to be read out can be inexpensively formed in a large scale by simple processes other 
than laser beam Irradiadon, it is expected that such a recording material has extremely high usefulness. 

On the other hand, there have been proposed cards having a recording layer as an information camer 
wherein silver particles are dispersed in a gelatin matrix. Writing of information in this recording layer is 
carried cot by irradiating the recording layer with a laser beam to form pits. The recording layer can be 
continuously produced by a coating process, and the use of silver affords unifonn reflectivity over broad 
wavelength regions. Further, it is possible to apply to record playback apparatus wherein a laser ^arn 
having various wavelength regions is used. However, such a recording layer is made of silver. a>d therefore 
the cost is high. Further, it is difficult to slaWy and inexpenshrely produce and supply due to fluctuation 
silver price. Furthermore, the pattern formation and development treatment must be earned out in a dark 
place in certain cases. _^ u- 

From document EP-A1-0 095 821. a medium for recording optically readable infomjabon has come to 
be known, Ttie medium comprises a transparent substrate layer, a semi-reflective recordirig layer of a 
material which can melt, atomize or evaporate under the influence of light, and a separatng layer, unme 
other side of the separating layer, a liilKeflecting layer is formed. Recording is made by forming a pattern 
of wholes extending through the complete thickness of both the recording layer and the separating layer. 
The full-reflective layer remains uruformly reflective. 

SUMMARY OF THE INVENTION 

Tlie present invention aims at the solution of the problems accompanying the prior art while achieving 
the following objects. .... ^ ... ui„i, H^ndhr 

(a) One object is to provide an optical information carrier wherein it is possible to carry out hign aenaiy 
recording and the aKemation of written infomiation is difficult; an optical card; as well as a process for 
preparing the optical information canier. 

(b) Anofter <*iect Is to provide an opfical information carrier wherein the written informafton can t» reaa 
out on a basis of the difference in light reflectivity; an optica! card; as well as a process for prepanng the 
optica] infonnation carrier. , . . „ ,3 „ ;„ » 

(c) A further object is to provide an optical information carrier wherein wnting of infomiation in a 
recording layer can be carried out by mass productive processes such as imagewise exposure without 
using any laser beam; an optical card: as well as a process for preparing the optical infonnaUon carrier. 

(d) A further object is to provide an optical infomnation carrier wherein writing of tracking as wejl as 
Preformatting required for readout of recording pits corresponding to information per se to be read out 
can be fornied without any irradiation of an energy beam and. therefore, the production steps can be 
simplified and a mass production and a decrease in cost can be achieved: an optical card; as well as a 
process for producing the optical infonmatitm canier. 

These objects are solved according to the invention by an optical information earner as claimed wlh 
daim 1. Subclaims 2 to 11 exhibit further improvements to ttie subject-matter of claim 1. Claim 12 exhibite 
a process for preparing an optical information carrier according to claim 1. Moreover, sub^jlaims 13 to lb 
give further improvements to the process claimed witii claim 12. Finally, an optical card comprising an 
optica! information carrier according to the invention is claimed in claim 17. 

An optical information cam'er according to the present invention relates to (I) a substrate. (II) a recorcling 
layer provided on the substrate, the recording layer consisting of light transmissive portion and nght 
screening portions, and (III) a reflective metallic thin film layer provided on the recording lavfr. wl^®^'" 
readout of infomiation written in the recording layer and the metallic thin film layer .s carried out by 
irradiating the optical infomiation carrier with a record playback light from the recording layer-free side of 
the substrate. . 

An optical information carrier of a first processing state according to the present invention comprises (I 
a substrate. (II) a first recording layer provided on tiie substrate, the first recording layer consisting of light 
transmissive portions and light screening portions, and (III) a second recording layer provided on the first 
recording layer, the second recording layer consisting of a reflective ttiin film layer, wherem infomiation is 
written in the second layer by irradiating tiie second recording layer with an energy beam in the form o 
spots, and wherein readout of the written information is canied out by exposing to a record playback ligm 
from tiie side provided with no first and second recording layers. The optical information earner of the first 
embodiment is in such a state tfiat writing of infomiatfon in the second recording layer is not yet earned out 

An optical information carrier of a second processing state according to the present invention compnses 
0) a substrate, (II) a first recording layer provided on the substrate, the first recording layer consisting of 
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light transmlssive portions and light screening portions, and (Hi) a second recordmg ^^^^^"^^ ^ 
L recording laye^ the second recording layer consisting o a reflectave ^n ^J" ^^^^^^^ 

recording pits formed therein, wherein readout of the written '"^^^ '"3*'°" ^ tiri^roDfc^ 
record playt>ack light from the side provided with no said first and second recording «ayers^ ^^o^ 
informadon carrier of the secor>d embodiment is in such a state that wnting of .nformaton ,n the second 

'^.ra^r ;LXt£^"c. .^on carr^ acoo,^^ to *e present anj 
irJi^on cannot be written in said metalfic thin film layer and readout of mformaf^on wrmen in sa^ 
SSayeT is carried out by Irradiating the optical information carrier with a record playback light from 
the recording laye^free side of the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

ngure 1 is a sectional view of an optical recording material according to the present invention; 

Rgures 2 through 6 are sectional views of embodiments of an optical card according to the present 

S^'?- is a schematic view of an optical card having bars of one type according to the present 

m^'ls a schematic view of an optical card having bars of another type according to the present 

pSJeS is^a plan view of an opUcal card according to the present invwtion. 
DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of an optical recording material according to the present invention will now be 
described with reference to the drawing. , ,..t«»«rtfi a reeordina 

An optical recording material 1 according to the present invention oompnses a substrate 2. a /^'"J 
layers Sed on the substrate 2. the recording layer consisting of light fransmi^ portons 3 and l.ght 
Jreenirw portions 4; and a reflective metallic thin film layer 6 provided on the recording ayer 5 

TSdC?o on;^bodimGnt. said reconling layer is a first recording layer and sa.d metej.c thm film 
laverS^a second recording layer capable of writing information by irradiating it v«th an energy bearn 
^ ^rdfng 0 ^ IZi^t. said recording layer is a first recording layer and sa<d metal^c thm 
nimd Is a seTond recording layer having substantially circular, elliptic or rectangular recording pits 

^^A^rS to another embodiment, information can be written in said recording layer and said metallic 
thin film layer is not capable of writing information. materials such 

Examples of the substrate 2 which can be used in the present invention ate any type of matenals sucn 
as irarSi. papers, plastic films, woven fabrics and non-woven fabrics. From the standpointe^ 

cS Sd s.SoL?ss. glasses and plasdc films are preferred. Bcamples c. places wh,c c^n t« 
Led in the present invention are cellulose derivatives, polyester resins. polycarbonate resins, ^i^^^^^^ ^ "J- 
Smide resins, acrylic resins such as polymethyl methacrylate. polyether resins^ J^^^""""^^^^^^ 
nolvamide resins polymethyl penlene resins and cellulose triacetate resms. From the standpoints of 
£?„^^rj^^ sSness cellulose triacetate, polyethylene terephthalate. polycarbonate, acryl poly- 
SnSX™;^^^^^ resinr/nd the like are P^^-'""XTa 
2 may be subjected to pretreatments for improving adhesion, such as corona discharge treatment, plasma 
treatment and primer treatment. j ,• m o.«™«.inn nnrtinns 4 The 

The first recording layer 5 comprises light transmlssive portons 3 and '■a'f =f^^J^^^^^ 
first recording layer 5 is formed, for example, by '-^^S^^'^ f'^'^V^^^rStTo^^^^^^ 
unexposed portions exhibit light transmission properties and «^P<^^<*jr^/. ^^^^ 
properties, and then developing. Optionally, the first ^cording teyer ""^^^ '"T^'^^S^^^^^^ 
a photosensitive material wherein unexposed portions exhibit Bght screening properties and exposea 
DOrtions exhibit light transmissfon properties, and then developing. 

Z photoslifive material comprises, for example, (a) a transparent ^^'^ f /^^'"f ^^'^.^^ 
photodeco'mposable development restrainer having a diazo .^'-P' 

oomoound or metal compound which is reduced to form metal developing nuclei. This matena^ is caued a 
rSer pZLnsitive material. In such photosensiUve -terials the phot«.e.^mjK^^^^ 
restrainer having a diazo or azido group is present m an amount of from 1 to 100 parte by ««'Sn^ 
preferably from 20 to 50 parts by weight per 100 parts by weight of the transparent resin as the binder, and 
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the metal complex compound or metal compound which is reduced to form a metal developing nucleus is 
present in an amount of from 0.1 to 100 parts by weight, preferat^y from 1 to 10 parts by weight per 100 
parts by weight of the transparent resin as tfie binder. While the develc^ment restrainer and the metal 
complex compoimd or metal compound descrbied above are dissolved or dispersed in Sie transparent resin 
6 as the binder, they are preferably dissolved therein. 

Any of lipophilic or hydrophilic transparent resins can be used as the transparent resin. The lipophilic 
transparent resins include resins having an ester group such as polyvinyl acetate resins, vinyl ace- 
tate/acrylic ester copolymer resins, acrylic acid/vinyl acetate copolymer resins, ethylene/vinyl acetate 
copolymer resins; resins having a hydroxy] group such as cellulose acetate; modified vinyl acetate resins 
10 having a carboxyl group or a sulfonate group. 

Further, the incorporation of cdlulose derivatives such as nitrocellulose wherein optical recording 
characteristics are changed in a heat mode, into these lipophilic transpar^ resins is effective for increasing 
sensitivity. 

Examples of hydrophilic transparent resins for use herein are natural polymeric materials such as 

IB gelatin, casein, glue, gum arabic. and shellac; carboxymeOiyl cellulose; egg albumin; and synthetic resfns 
such as polyvinyl alcohol (parfially saponified polyvinyl acetate), polyacrylic add, polyacrylamide, polyvinyl 
pyn-olidone, polyetiiylene oxide, and maleic anhydride copolymer. Otiner resins can be used so long as they 
are water-soluble or hydrophilic resins. Preferably, the hydrophilic transparent resin as the binder has such 
a hydrophilicity that, in contacting a transparent resin-based photosensitive material layer wiBi a physical 

20 developing solution, the physical developing solution can penetrate ttie photosensitive material layer to 
canry out physical development. 

Low molecular weight compounds such as nitrocellulose wherein optical recording characteristics are 
changed in a heat mode can be dissolved in ethanol and the resulting solution Is effectively incorporated in 
the hydrophilic resin described above. 

2S The compound having a diazo or azido ground is used as the development restrainer. Prefenred 
compounds having a diazo group are zinc chloride double salts or borofluorides having a diazo group, and 
the condensation product of these compounds and paraformaldehyde. Specific examples of the compounds 
which can be used in the invention ^e zinc chloride double salts having a diazo group such as p-N,N-- 
diethylaminobenzenediazonium zinc chloride double salt, p-N-ethyl-N-^- 

30 hydroxyethylaminobenzenediazonium zinc chloride double salt, 4-morpholino-2,5-diethoxyben- 
zenediazonium zinc chloride double salt, 4-morpholino-2,5-dibutoxybenzenediazonium zinc chloride double 
salt, 4-benzoyIamino-2.5-diethoxybenzenedlazonium zinc chloride double salt, 4-(4'-mBtiioxybenzoylamino)- 
2^lethoxybenzenediazonium zinc chloride double salt. 4-(p-to1uybnercapto)-2.5-dimethoxyben- 
zenedlazoniumzlnc chloride double salt, 4-dEazo-4'-methoxydiphenylamine zinc chloride double salt, and 4- 

as diazo-3-methoxy-diphenylamine zinc ditorid© double salt; borofluorides, sulfates and phosphates wherein 
a'nc chloride in such compoimds is replaced by borofluoride, sulfate and phosphate groups. 

Examples of the compounds hawng an azido group which can be used in the present invention are p- 
azidoacetophenone, 4,4'-dtazidochaloone, 2,6-ttis(4'-azidobenzal)-3cetone, 2,6-bis(4'-azidobenzal)-cyc)ohex- 
anone, 2,6-bls(4'-azidobenzal)-4-methylcyclohexanone, 2,6-bis(4'-azidostyryl)-acetone, and azidopyrene. 

40 Otfier compounds can be also used so long as they have a diazo or azido group. The atx)ve compounds 
having a diazo or azido group can be also optionally used in combination of two or more compounds. 

When the compound having a diazo group is used, it is preferable to use a stabilizer which stabilize the 
compound. Organic cariboxyllc acids and organic sulfonic acids can be used as the stabilizer. It is 
practically preferable to use p-toluenesuFfonic acid or the like. 

45 The metal complex compound or metal compounds which are reduced to form metal development 
nuclei will be described hereinafter. Complex compounds of metcds such as palladium, gold, silver, platinum 
and copper are used as tfie metal complex compounds which are reduced to fonm metal development 
nuclei. The conventionally known ligands can be used as the ligands which are electron donors aganst 
these metals. Specific examples of the metal complex compounds for use herein are as follows: bis* 

50 (ethylenediamine) palladium (It) salt, dichloroetiiylenediaminepalladium (II) salt, dichloro (ethylenediamine) 
platinum (V) salt, tetrachlorodiamineplatinum (iV) salt, dichlorobis{ethylened5amine) platinum ((V) salt, 
tetraethylammonium copper (11) salt, and bis(etiiylenediamine} copper (II) salt. 

When so-called chelating agents which coordinate at two or more positions to form a ring structure are 
used as the ligands which form the metal complex compounds, the stability of the resulting metal complex 

55 compounds is high and tiierefore the use of such chelating agents is suitable. The chelating agents include 
primary, secondary and tertiary amines, oximes, imines, and icetones. Specific examples of suitable chlating 
agents for use herein are compounds such as dimethylglyoxime. dithizone, oxine, acetylacefone, glycine, 
ethylenediaminetetraaoetic acid, nitrilotriacsitic acid and uracildiacetic add. 
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Preferred chelating agent-containing metal complex compounds are bis(2,2'-bipyridine) palladium (II) 
salt. bis{acetylacetanato) palladium (II), bis(N,N-diethylethylenediamine) copper (11) salt, bis{2,2'-bipyridine) 
copper (II) salt, bis(1,10-phenanthroline) copper (II) salt, bls(dimefliylglyoximato) copper (11), bis- 
(acetylacetonato) copper ^1), bis{acetylacetonato) platinum (II). 
5 Metal compounds such as-water-soluble s^ts such as chlorides and nitrates of metels such as 
palladium, gold, silver, platinum aixl copper are used as the metal compounds which are reduced to form 
metal developing nuclei. Specific ex^ples of suitable metal compounds are salts such as palladium 
chloride, silver nitrate and gold hydrogen tetrachloride contained in an activator solution for electroless 
plating. Of these, palladium salts are particularly preferred. 

10 The components as described above, l.e., (a) the transparent resin as the binder, (b) the photodecom- 
posabte development restrain«r having a diazo or azido group and (c) the metal complex compound or 
metal compound which is reduced to form metal developing nuclei are mixed with a solvent selected 
depending upon the trartsparent resin as the trinder to prepare coating soluKon for forming a photosensitive 
material layer having a viscosity suitable for ai:q>lication, i.6., from 10 to 1000 cenUpoises. This coab'ng 

IS solution for forming the photosensitive material layer is applied onto the substrate 2 to a film thickness of 
from 0.1 to 30 micrometers thereby to form a layer of photosensitive material. 

A variety of solvents can be used as the solvents which dissolve the transparent resin as the binder. 
When the hydrophllic fransparent resin is used, water, water-miscible solvents or mixtures of water and 
water-miscible solvents such as lower alcohols, ketones, and ethers can be used. When the lipophilic 

20 transparent resin is used, solvents having high polarity such as methyl cellosolve, lower alcohols such as 
methyl alcohol, ettiyl alcohol and isopropyl alcohol, ketones such as acetone and methyl ethyl ketone, and 
esters such as ethyl acetate and n-butyl acetate are preferably used. 

When the hydrophilic transparent resin is used, it is desirable to carry out film-hardening treatment after 
formation of the photosensitive material layer in order to prevent the binder from luting in ttie developing 

25 solution during physical development treatment. The film-hardening treatment can-be canried out, for 
example, by premixing the following compounds in the coating solution for forming the photosensitive 
material in an amount of from 0.1 to 50 parts per 100 parts of the transparent resin, or by applying an 
aqueous soltuion of the following solution onto the previously formed layer of photosensitive material. 

Al compounds such as potash alum and ammonium alum; Cr compounds such as chromium alum and 

30 chromium sulfate; aldehydes such as formaldehyde, glyoxal, glutaraldehyde, 2-methylglutaraldehyde, and 
succinaldehyde; diketones such as o-b)enzoquinone, p-benzoquinone, cyclohexane-1,2-dione, cyclopen- 
tanel ,2-dione, diacetyl, 2,3-pentanedione, 2,5-h6xanedione, and 2,&-hexenedione; epoxides such as 
triglycidylisocyanurate; acid anhydrides such as tetraphthaloyi chloride, and 4-4'-diphenylmethanedisulfonyl 
chloride; tannic acid, gallic acid, 2,4-dichIoro-6-hydroxy-s-triazine, phosphwus compounds represented by 

35 the general formulae: RaNPOXs, (RjN)„P0X3.n, 




and carbodiimide represented by the general formula: R-N = C = N-R' wherein R is an alkyi group containing 
from 2 to 6 carbon atoms, R" is a (CHa)3N+(CH3)3X- group, X is F or CI, and n is 1 or 2; resins such as 
styrene/maleic acid copolymer, vinyl pyn-oiidone/maleic acid copolymer, vinyl methyl etiier/maleic acid 
45 copolymer, eUiyleneimine/maleic acid copolymer, metiiacrylic acid/methaCTylonitrile copolymer, poly- 
methacrylamide and methacrylic ester copolymer; glutaric acid, succinic acid, malic acid, lactic acid, citric 
acid, asparfic acid, glycolic acid, tartaric acid and the like. 

The photosensitive materia! layer p^o^rided on the substrate 2 Is imagewise exposed and then 
developed to form a recording layer 5 consisting of light transmissive porticms 3 which are unexposed 
50 portions and light screening portions 4 which are exposed portions. The imagewise exposure can be carried 
out, for example, via mask such as a photomask. 

Also, an irradiation light can be focused in tine form of a beam and the photosensitive layer can be 
directly in-adiated with the focused light to form the light screening portions 4 in the form of patterns. 

image information derived from ttie light transmissive portions 3 and light screening portions 4 of the 
55 recording layer 5 acts as a tracldng and a preformat in reading out information. 

At the exposed portiwis of the photosensitive material layer, the photodecomposable development 
restrainer having tiie diazo or azido group decomposes depending upon tiie amount of exposure to fonn a 
latent image. 



6 



EP 0 350 078 B1 



Any light source can be used as a light source used during exposure provided that the light source can 
decompose the compound having the diazo or azido group. Usually, an ultra-high pressure mercury vapor 
lamp Is preferably used. 

The latent image fomned by the decomposition of the compound having the diazo or azido group by 
5 means of the imagewisa exposure as described above is brought into contact with an aqueous solution of a 
reducing agent to generate metallic developing nuclei. At the unexposed poriions, the development 
restrainer having die diazo or azido group is not decomposed and therefore no metallic developing nuclei 
are generated even if it is brought into contact wi^ the aqueous solution of the reducing agent. Thus, fiis 
unexposed portions remain as flie light transmissive portions intact. 
10 Examples of suitable reducing agents for use herein are stannous chloride, stannous sulfate, sodium 
boron hydride; borazane compounds such as dimethylamineborazane, diethylamlneborazane, and 
trimethylamineborazane; borane compounds such as borane, diborane and methyldiborane; and hydrazine. 
Of these, an acidic stannous chloride solutim, a stannous sulfate solution (weIss solution) and a commer- 
cially available sen^tizer solution for eleclroless plating aie particularly prefenred. In general, any reducing 
16 agent can be used provided that it is a strong reducing agent. 

The metallic developing nuclei thus obtained are then brought into contact with a physical developing 
solution to reduce the metal contained in the physical developing solution. Thus, the metal deposits around 
the metallic developing nucleus described above to form light screening portions 4. 

An aqueous solution containing a water-soluble reducible metallic salt and a reducing agent is as the 
20 physical developing solution in a cool state or a warm state as needed. 

Water-soluble salts of nickel, cobalt, iron, ttie group VIb metals such as chromium, and the group lb 
metals such as copper are used alone or in admixture as the reducible metallic salt Once the physical 
development is carried out with a solution of a copper salt, and thereafter a stannous chloride or tin sulfate 
plating can be canled out to substitute it for the copper salt. Thus, it is possible to obtain a metallic layer of 
S!S tin or tin-copper. Of these, nickel, copper and tin are pretend from the standpoints of safety and storage 
properties. Unlike vapor deposition, a small amount of foreign metals and elements such as phosphorus and 
sulfur from the impurities of the raw material and plating stabilizers may be admixed. However, they do not 
substantially affect tiis characteristics of the optical recording material. 

Specific examples of suitable water-soluble reducible metallic salts for use herein are heavy metal 
30 halides such as cobalfous chloride, cobaltous iodide, ferrous bromide, ferrous chloride, chromic bromide, 
chromic iodide and cupric chloride; heavy metal sulfates such as nickel sulfate, ferrous sulfate, cobaltous 
sulfate, chromic sulfate, and cupric sulfate; heavy metal nitrates such as nickel nitrate, fenous nitrate, 
cobaltous nifrate, chromic nitrate and cupric nitrate; and organic acid salts of metals such as ferrous 
acetate, cobaltous acetate, diromic acetate, and cupric formate. 
35 It is preferable that these reducible heavy metal salts be present in the physical developing solution, for 
example, at a level of from 10 to 100 grams per liter. 

Examples of tiie reducing agents for use herein are hypophosphorous add, sodium hypophosphite, 
sodium boron hydride, hydrazine, formann, die%lamineborane, dimetiiylamineborane, 
trimethylamineborane, borane, diborane, methyldiborane, diborazane, borazene, borazine, t- 
40 butylamineborazane, pyridineborane, 2,6-lutidineborane, etiiylenedianineborane, hydrazinediborane, 
dimetiiylphosphineborane, phenylphosphineborane, dimefhylarsineborane, phenylarsineborane, dimethyl- 
stibineborane, and dielhylstibineborane. 

It is preferable that these reducing agents be present in the physical developing solution, for example, 
at a level of from 0.1 to 50 grams per liter. 
45 In order to prevent a heavy metal ion formed by tiie dissolution of the reducible heavy metal salt 
described above from precipitating as a hydroxide, one or more oomplexing agents selected from the group 
cwisisling of organic carboxylic acids such as monocarbox^ic ackJs, dtcarboxylic acids, hydroxycarboxylic 
acids such as malic acid and lactic acid, succinic acid, citilc acid, asparb'c acid, glycol acid, tartaric acid, 
ethylenediaminetetraacetic acid, gluconic acid, saccharic acid and quininic add can be incorporated in the 
50 physical developing solution. It is preferable that these oomplexing agents be present in the physical 
developing solution, for example, at a level of from 1 to 100 grams per liter. 

In order to improve the storage properties and operability of the devekjping solution, as well as the 
quality of the resulting image, pH adjusting agents such as acids and bases, buffers, preservatives, 
whitening agenis,surfact3nts or tiie like can be optionally incorporated in the physical developing soluti'on 
55 according to the conventional methods. 

Of these additives, ammonium aqueous solution or sodium hydroxide aqueous solution is particularly 
preferably used in order to raise pH. 
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"'TS^^Z system consls«ng ot «,e .anspare^ resln. the davetopn.«rt r^'^ .^'J;;^^ 
complex compound or metal compound, P^^^^^"^ ^^'^^^^^^^ 

invention are (a) silver salt materials represented by ^^^^ ^^^ '"^^^ Supler (cMiazo materials 
dye. (1) a binary system of ferric oxalate and an iron salt, and 0) ^ sp-ropyranes 

"""SLm «ys, vBibte w. I*"" x-"'* elsawr. ««1 «» "to d b. as . ngh. 

handlad only i™ room. O™ «» »««, h»,d a ""fr^f;"^^" ™**" 
l„.?SIS>irSl uaad, *pa»«a8 upon 11a c«np.n^ uaa4j«ull»g m aaa, dnnnS »«="»-«»■ 

nreferred when the wavelength of an irradiation energy beam for readout is set at eou 

rr,tS^rj;S^»«r.V«o-a,a„aa.,a.^^^^ 
»hiS^lLk*alLo.lll»pa*ho«lp««.n..racordi„9pi«andl^^ 

' .njrn-^rprLns^rjsr^irr/JC^^^ 

particularly excellent light reflection such as Al. Cr, Ni, Ag and Au. 
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In order to form such a reflective metallic thin film layer on the recording layer, the metal or alloy as 
described above is provided and may be applied onto the recording layer by the previously known 
processes such as sputtering, vacuum deposition, ion plating and electroplating to form a thin film thereon. 
It is preferable that tiie film thickness of the reflective metallic flibi film layer be fiom 20 to 1000 nm. 
preferably 100 - 500 nm. Optionally, a multilayer film composed of the metal described above, such as a 
multilayer film of an In film and a Te film can be used as tt» reflective metallic thin film. Thin films 
composed of compo^te materials of the above metal and an organic compound or inorganic compound, for 
example, thin films such as Te-CH«, Te-CSz. Te-styrene, Sn-SOz, GeS-Sn and SnS-S. and multilayer films 
such as Si02/Ti/Si02/Al can be used as the reflective metallic Jhln film. 

Further reflective metallic fliin films which can be used in the present invention are a thin film wherein 
light reflectivity is imparted by cohering dystuffs such as cyanine; a thin film wherein dyestuffs or metal 
particles such as silver are dispersed in themioplastic resins such as nitrocellulose, polystyrene and 
polyethylene: a thin film wherein dyestuffs or metal particles are adhered Id the surface of such 
thermoplastic resins, and the like. 

The reflective metallic thin films can be composed of further compounds wherein phase transition 
occurs by irradiation of an energy beam to vary its reflectivity, such as Te oxide. Sb oxide. Mo OMde. Ge 
oxide. V oxide, Sm oxide. To oxide-Ge, and Te-Sn. 

Chalcogens. color formation-type MoOs-Cu and MoOs-Sn-Cu can be used as the matenal for the 
reflective metallic thin film, and optionally multilayer products of a foam fbmiation-type organic thin film and 
a metallic thin film can be also used as the reflective metallic thin film. 

Further, optomagnetic recording materials such as GdCo, TbCo, GdFe. DyFe, GdTbFe. GdFeBi, 
TbDyFe and MnCuBi can be used as the materia! for the reflective metallic thin film. 

The reflective metallic tiiin films of various types as described above can be used in combination. 

The reflective metallic thin film layer can be provided on the recording layer togetfier with a separate 
substrate on which said thin film layer is provided. Instead of providing directly on the recording layer. 

Writing of information in the reflective metallic thin film layer as described above and readout of 
Infonnalion written in tiie optical inlbmriation carrier according to the present invaition will now be 



Writing of information in ttie reflective metallic tiiin film layer is carried out by focusing an energy beam 
such as a laser beam having a wavelength of from 300 to 1100 nanometers by means of a lens or the like 
onto the metallic tiiin film layer to irradiate it with the energy beam, and vaporiang or segregating the metal 
of the irradiated portions to form spots, for example pits. 

Alternatively, said writing is canied out by forming a spot by color change or phase change of said 
reflective thin film layer. PreferaWy, the intensity of the energy beam is from 0.1 to 100 mW. the putse 
width is 5 nanoseconds to 500 milliseconds, and the diameter of the beam is from 0.1 to 100 micrometers. 

Laser beam such as a semiconductor beam, an argon laser, a helium-neon laser, infrared flash and the 
like can be used as the energy beam inflated onto tiie refteclfve metallic thin film layer. 

On the other hand, readout of information written in tfie optical information carrier according to the 
present invention is carried out by Ibcuang an energy beam, a white light or a tungsten light having such a 
low energy level ttiat It does not melt the reflective metallic ttiin film layer, onto the (first) recording layer 
consisting of the light transmissive portions and the light screening portions and/or metallic thin film layer 
acting as the (second) recording layer according to ttie necessity, having recording pits via a lens or the like 
from ttie recording layer-free side of the substrate to in-adiate them with the energy beam or tiie light, and 
detecting the intensity of a reflected Bght in connection with ttie phase shift. 

As described above, when the non-silver photosensitive material is used, at the light screening portions 
of the recording layer, metal deposits in tiie vicinity of the metal developing nuclei as a center to form a 
tone similar to a black. Accordingly, when tiie light screening portions are irradiated with an in-adialion beam 
for readout, tiie irradiation beam is absorbed at such portions to decrease the reflectivity. On tiie ottier 
hand, at tfie light transmissive portions, the irradiation beam is not very absorbed and reaches tiie reflective 
metallic thin film layer. Accordingly, the reftecti'vity at the light transmissive portions is a large value. 

The metallic thin film layer oon^ponding to the unrecording portions of the reflective metallic ttiin film 
layer, when it acts as the second recording layer, exhibits high reflectivity, whereas the pit portions 
cort'esponding to the recording portions exhibit low reflectivity. 

Thus, information written in tiie optical infonnnation canier according to ttie present invention can be 
read out by reading out the difference in reflectivity between the light screening portions and light 
transmissive portions of the first recording layer, and/or tfie difference in reflectivity between Uie pit portions 
and unrecording portions of tiie second recording layer. 
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In addition to cards such as a credit card and a bank card, the optical information carrier according to 
the present invention can be employed in uses such as a license, mecfical centred records such as a clinical 
chart, a passport, a dictionary for a word processor, a check for travel, and a soft package for a computer. 

Because the optical information carrier according to the present invenSm has the first recording layer 
5 consisting of the photosen^Gve material layer, and the second recording layer consisting of the reflective 
Mn film layer, it has the following effects or advantages. 

(a) It is possible to carry out far higher density recording as compared with the magnetic recording 
material, and it is signiticantly difficult to alter the written information. 

(b) When writing of information in the reflective Ihin film layer is canied out, seid information written 
10 tiierein can be readout on the basis of the difference In light reflectivity. 

(c) Writing of information in the recording layer can be carried out by mass productive processes such 
as imagewlse exposure without using any laser beam. 

(d) When the system consisting of the transparent resin, the dsvslopment reslrainer and tiie metal 
complex compound or metal compound is used as the photosen^tive material, the operation can be 

T5 cam'ed out in a light room. 

The present invention also provides an optical card having such an optical recording material. 
An optical card according to the present Invention comprises an optical infomnation carrier provided on 
a card substi'ate, the optical Infomnation carrier comprising (a) a substrate for an optical information carrier, 
(b) a recording layer provided at the lower surface of the substrate for the optical information carrier, the 
20 recording layer consisting of light transmissive portions and light screening portions, and {c) a reflective thin 
film layer provided at the lower surface of the recording layer, wherein tiie optical information carrier is 
provided on tiie carel subsb^e so that the thin film layer comes into contact with the card subsb-ate. 

In the optical information carrier secured to the optical card, Information has been already written in the 
recording layer thereof. In order to further write information in the thin film layer, the thin film layer may be 
25 inradiated with an energy beam in the, form of spots. Readout of the infomnation written in the recording 
layer and/or thin film layer is carried out by in-adiating the optical card with a record playback light from the 
side of the substrate for the optical information carrier and detecting the intensity of a reflected light In 
connection with the phase shift. 

Optical cards according to the present invention will now bie described by embodiments shown in the 
30 drawings wherein a portion of members is enlarged for the convenience of description. Reference numerals 
of members common to Figure 1 are represented by tfie same reference numbers as those of Figure 1, in 
l=igs.2-4. 

Figure 2 is a sectional view of an optical card according to the present invention. The optical card 7 
comprises an optical infonnnation carrier 1 provided on a card substrate a This optical infomiata'on carrier 1 

ss comprises (a) a substrate 2 for the optical information carrier, (b) a recording layer 5 provided at the lower 
surface of the substrate, the recording layer consisting of light ti-annmtssive portions 3 of light screening 
portions 4, and (c) a reflective metallic thin film layer 6 provided at the tower surface of the recording layer 
5. The optical information carrier is provided on the card substrate 8 so that metallic thin film layer 6 comes 
into contact with the card substrate 8. Optionally, a magnetic recording layer 9 may be provided on tiie 

40 surface of the optical card 7. If necessary, IC memory, photographs, engraved images, letters, marks, relief 
letters refered to as imprint or the like may be provided on the surface of the optical card. Thus, it is 
possible to cope with various playback systems by one card, and forgery can be more effectively 
prevented. 

Rgure 3 is a sectional view of another embodiment of an optical card T. TTie optical card T shown in 
45 Rgure 3 comprises a reconjing layer 5 and a metallic thin film layer 6 provided on a portion of tiie surface 
of a substrate 2 for an optical recording material rather than &ie entire surface thereof. 

Any material which can be used as a conventional card substrate can be used as tiie card substrate 8. 
Specific examples of the materials from which the card substrate is produced are polyvinyl chloride, vinyl 
chtoride/vlnyl acetate copolymer, polyvinylldene chloride, acrylic polymers such as polymethyl 
60 methacrylate, polystyrene, polyvinyl butyral, acetylcellulose, styrene/butadiene copolymer, polyetiiylene, 
polypropylene, polycarbonate, and the like. Optionally, sheets of metals such as iron, stainless steel, 
aluminum, tin, copper, and zinc, synthetic papers, papers and the like can be used. The laminates of the 
materials as described above can be used. The optical infonnation earner for use fierein is as described 
above in detail. 

ss An optical card according to the present invention is produced as folkiws: 

First, as described atwve, a recording layer and a metallic thin film layer are provided on a substrate 
for an optica! information canler to form an optical information carrier. When the substrate for the optical 
information carrier is incorporated in an optical card, it also acts as a card protective layer. 
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The card substrate and the substrate for ttie optical information carrier are then laminated via an 
adhesive layer such as a hot-melt adhesive or a thermosetting adhe^ve so that the metallic thin film layer 
of the optical InfonmaUon carrier comes into contact with the card substrate. The laminate fs then pressed 
by a heated roll at about 90 * • 150 ' C or the like to produce an optical card, 
e Optionally, an optical card can also be produced as follows: a recording layer containing a hydrophilic 
resin as a binder and a reflective metallic thin film layer are prowded on a substrate for an optical 
infonfuation earner. A protective film of acrylic resins or the like is affiled to the reflective metallic thin film 
layer by a screen printing process or the like to impart waterproof properties to such portions. In this case, 
the protective film is not provided at the periphery of the substrate for the optical recording material. This 
10 opScal information carrier is then immersed in warm water to remove the hydrophilic resin present at the 
protective layer-free portions, and thereafter dried. 

On the other hand, a concave for embedding the recording layer and metallic tiiin film layer of the 
optical recording material is tbmried in the card substrate such as white polyvinyl chloride films by a hot 
pressing process or the like, and an adhesive layer is affixed to the surface of the card substrate. 
75 The optical infomnalion carrier and the card substrate are then l^inated so that the metallic thin film 
layer of the optical information carrier comes Into contact with the cad substrate, and pressed by means of 
a heated roll or the like to produce an optical card. 

An optical card of the present invention can also be produced by prodding on a card substrate an 
optical information carrier and a card protective layer in this order. 
20 An optical card 1 1 shown in Rgure 4 comprises a card substrate 8, an optical recording material 1 
embedded in the card substrate 8 and a card protective layer 10 provided on these members. This optical 
Information carrier comprises (a) a substrate 2 for an optical information canrier, (b) a recording layer 5 
provided at the lower surface of the substrate, the recording layer consisting of light ti-ansmlsslve portions 3 
and light screening portions 4, and (c) a reflective metallic thin film layer 6 provided at the lower surface of 
2S the recording layer 5. The optical infonnation carrier is provided on the card substrate 8 so that the metallic 
thin film layer 6 comes into contact with the card substrate 8. 

Optionally, a magnetic recording layer 9 may be provided on the surface of the optical card 11. IC 
memory, photographs, engraved images, letters, marks, relief letlBrs referred to as imprint, or the like may 
also be provided on the surface of the optical card. 
30 Any materials which can be used as a conventional protective layer (overcoat) can be used as the card 
protective layer 10 so long as they have light transmission properties. Specific examples of the materials 
which can be used in the present invention are films of resins such as polyvinyl chloride, polyethylene 
terephthalate, polyethylene, polypropylene, polystyrene, and polycaritwnate. 
Such an optical card can be produced as follows: 
36 Rrst, a concave for embedding an optical information cam'er is formed In a card substrate such as 
polyethylene terephthalate and white rigid polyvinyl chloride by a hot pressing process or tiie like. If 
necessary, ^e card substrate surtece Including the concave is subjected to printer treatment for adhesion. 

The thus formed optical information carrier is emtiedded in the concave of the card substrate, and a 
transparent polycarbonate film having, for example, a hot-melt adhesive layer at one surface thereof is 
40 superposed thereon. The laminate is pressed by means of a hot^txing tdl\ heated to from about 90* to 
150 • C to produce an optical card. 

Optionally, an optical card can be produced by previously affixing tiie thus formed optical information 
cam'er to a card protective layer such as transparent polyvinyl chloride via an adhesive layer; superposing 
the resulting laminate on the card substrate having a concave previously formed by a hot pressing process 
45 or the like, via an adhesive layer so that tiie optical information carrier Is embedded in the concave; and 
then pressing the laminate by means of a heated roll. 

Another examples of the optical card of the present invention will be illustrated with reference to an 
embodiment shown in Rgure 5. 

An optical card 31 of the present invention comprises, as can be seen from tiie section of Figure 5, a 
so card substrate 32 and an optical recording part 33, both being interposed by an adhesive layer and being 
bonded into an integral biody. 

The optical recording part 33 is formed of a laminate comprising: an optical recording substrate 35; a 
cured layer 36 being provided on the upper surface of the substrate 35; a recording layer 39 provided on 
the lower surface of ttie substrate 35, the layer 39 consisting of light transmissiv© portions 37 and light 
S5 screening portions: and a reflective metallic thin film layer 40. Information can be written in the metallic thin 
film layer so as to woric as a second recording layer by using low melting point metals such as Te, Zn, Pb 
artd the like for the metallic tiiin film layer. 



11 



EP0 3S0 078 B1 



On the other hand, the substrata 32 is formed of a laminate consisting of an opaque material layer 32a 
and a transparent material layer 32b. White rigid polyvinyl chloride is preferably used as the opaque 
material layer 32a and transparent rigid polyvinyl chloride is preferably used as the transparent material 
layer 32b. 

s In some cases, a magneb'c recording layer 41 may be provided in the transparent material layer 32b. A 
first recording layer 39 and the metallic thin layer 40 may be provided on a partial swface of the optical 
recording substrate 35 instead of the entire surface thereof. Further, according to necessity, such things 
may be additionally provided on the surface or the back of the optical card as IC memories, photographs, 
sculptured images, characters, marks, relief characters so called imprint and the like. 

10 In an optical card 31 of another embodiment shown In Rgure 6, a banler layer 42 is provided between 
a recording layer 39 and a metallic thin film layer 40 of an optical recording portion 33. Other construction 
is the same as the optical card of Rgure 5. This barrier layer 42 is provided in order to prevent the 
deterioration of the metallto thin film layer 40 due to temperature change. This banler layer is particularly 
effective when the photosensitive material of the first recording layer is a hygroscopic material. 

75 A cured surface layer 36 Is to increase the surface hardness of the optical card 31 at flie side of optical 
recording portion to protect the same thereby preventing the card from being scratched during bearing or 
usage thereof. Thus, the card can be improved in durability and in confidence of accuracy of writing and 
reading. 

Examples of Uie cured surface layer are any type of curing agents such as silicones, acrylates, 
so melamines, uretiianes, epoxides; metallic oxide such as AizOs, SiOa and the like; or plasma polymerized 
membrane and tiie like. 

A barrier layer 42 is provided so that the photosensitive material forming the first recording layer 39 
may not have physical and chemical adverse effect on the second recording layer or metallic tiiln layer 40. 
Paitcularly when tiie photosensitive material of the first recorcSng layer Is hygroscopic, the barrier layer 
2S iseffective to prevent tira second recording layer (ram deterioration at an elevated temperature or an 

elevated moisture. 

Examples of the material for ban-ier layer are aciyiates, melamines, urethanes, celluloses, polyeUrylene, 
polyvinyl chloride, polyvinylidene chloride, metallic oxides such as AkCh. SiOz and the like, and plasma 
polymerized membrane. 

30 As an adhesive fonming an adhesive layer 34, a variety of adhesives can be employed as exampled by 
themiosetting adhesives such as polyurethanes, epoxides and the like, or heat sensitive adhesive such as 
acrylate resins, polyvinyl acetate resins, polyethylene/vinyl acetate copolym^ and the like. For tiie 
application requiring chemicals resistance, themnosetting adhesives, preferably urethanes adhesives are 
used. 

36 TTio present invention also relates to an optical card wherein data readout is optically carried out by a 
line sensor. 

Recentiy, cards using a magnetic medium have been widespread. In order to carry out higher density 
data recording, cards containing IC memory and optical data recording cards have tieen developed. 

A large amount of data are recorded in the optical data recording cards, and it is suitable to use a line 
40 sensor to rapidly read out. That is, the line sensor can monitor elongated regions to read out tiie data in tiie 
region and can simultaneously read out one row of data. 

ft is necessary ttiat tiie situation and pose relations between the data recording regions of ttie card and 
0ie line sensor be accurately conformed. If tiie predetermined relations are not ensured, tiien readout 
cannot be cam'ed out. 

46 The present invenb'on provides an optical data recording card having me^s capable of accurately 
conforming tfie situation and pose relation against tiie line sensor. 

In order to achieve tills object, a predetermined portion of a data recording region Is provided witti bars 
disposed in a direction coinciding with a data readout direction of a Hne sensor, and tiiese bars are detected 
by means of the line sensor to accurately maintain the situation and pose relations between a card and the 

so line sensor. 

Embodiments of the present inventi'on mil fc»e described with reference to Figures 7, 8 and 9. 

Rgure 9 is a plan view of an opb'cal data recording card according to the present invention. A card 100 
made of plastics or the like is provided with a printing region 15 of letters and patterns and an optical data 
recording region 20. 

66 Rgure 7 is a \iew of a furttier embodiment of the present invention, and shows an enlarged optical data 
recording region 20 ^own in Figure 9. Lxtngftudlnally extending bars 21 A and 21 B having a length 
approximately equal to flie longitudinal length of a laterally elongated rectangular region are provided tfiree 
by three at both the left side and the right side of the laterally elongated rectangular region. A lateral bar 
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22A is provided in order to connect an upper end of the bar 21 A with an upper end of the 21^ ^nd a 
lateral bar 22B is provided in order to connect a lower end of the bar 21A wrtt, a 'o^ ^V*^^^^^^^^^ ^la 
The data are recorded at the region surrounded by these longitudinal bars 21A and 21B and lateral bars 

^T^e data are read out by means of a line sensor 30. The line sensor 30 perfonus data ^^^"1'?.! 
direction shown by an arrow, if the card is set against the line sensor so that the «T and 
longitudinal bars 21A and 21B. than the card and the line sensor exhibft an accurate f^^f^" ^^f °" 
an accurate pose relation. In this case, if the line sensor moves laterally parallel, then data can be 

TSuli 8 fs a Uew of a still further embodiment of the present '"^^"f ^'^"f"'^'"^' "l^^ 

are disposed at only the portions extending from lateral bars 22A and ^^^^ 

are provided In order to examine whether they coincide with the data readout direction ^f*:^ f "J"^^ 

not. the presence of two portions of each longitudinal bar is satisfactory. If such F?^? pia- S 

apart from each other as far as possible, good precision can be obtained. The longlfcidinal bars 21 A and 

2!b' ale provided at the portions corresponding to both the ends of the embodiment of the long.tudmal bars 

'"™S™s'.e provide 

embodiment described above, the longitudinal bars may be provided at the sides of me f^' ^a^^^^^^^ 
one (one pair). K the set situation of the ca«l is predetermined, the pose may be co"^^"^^ t>y °"'y 
tongiSdL^ disposed at either the right or left side of the card, and the other longrtud.nal bars may 
Smpr^hibHe S recording region. While each of the lateral bars "^l^^^^*"!^^^^ 
relatively wide width, the lateral bars show the upper and lower lines of the data recording regions and 
therefore liie form of the lateral bars are not limited to the embodiments illustrated. 

AS described above, the longitudinal bars for examining the situation and pose relations between the 
card and flie line sensor are provided at the predetermined portion of the optical data recording jeglon^ 
therefore accurate data readout is ensured by detecting the longitudinal bars by means of tiie Ime sensor. 
Thus, the present invention improve the convenience in using the optical data recording card. 

While tfie present invention is illustrated by the following examples, the present invention is not nmited 



A coating solution for forming a photosensitive material layer comprising tiie following ingredients w» 
prepared. This coating solution was applied onto a previsouly undercoated polyester A''" « JJ" 

SSness of 188 micrometers (Lumirror 082 available from Tomy. Japan) by a Mayer bar ^6 while 
mSLning at 35-C. and then cooled to a temperature of 5-C. The treated film was then dried at a 
temperature of SO'C. and film-hardening treatment was carried out for 12 'l'^- f'^^j^^P^^^^^^^ 
to foTm a photosensitive material layer on tiie substrate. The ooattng weight of the coating solution for 
forming the photosensitive material layer was 4 grams per square meter on a dry basis. 

Composition of a Coating Solution for For ming a Photosensitive 



Gelatin (P-2151 avdiable from Nifta Gelatin. Japan); 8% aqueous 
solution 

Ha acidic aqueous solution of PdCb (Red Sumer, ten-fold solution 
available firom Nippon Kanlzen, Japan) 
4-Morpholino-2,5-dibutoxybenzene-diazonium borofluoride 
(DHSOOBFu available from Daito Kagaku. Japan): 2% DMF solution 
Condensation product of p-diazo-diphenylamine borofluoride and 
paraformaldehyde: 5% DMF solution 

N.N'-Dimethylolurea; 5% aqueous solution 



The photosensitive material layer thus fomied was then brought into .ntirnate contact with the inask 
surface of a photomask wherem lines having a width of 5 micrometers were negatively JJ^^S 
of stripes having a pitch of 10 micrometers. The whole was exposed for 80 seconds to an ultra-high 
mercu^ vapor lamp (3 kW: distance of one meter) from the photomask side. The exposure amount was 50 
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and m SgZ (01 Jnr»»P<S»s In «s «*r to, 40 »»-«te a«l 100 ..coo*, »spoci™l,. (H» 
treatment temperature was 25 'C.) 



(A) Siba Nickel (manufactured by Okuno Seiyaku, Japan) 


Boron-type reducing agent 
Nickel suKate 
Sodium citrate 
Water 


0^ gram 
3.0 grams 
1.0 gram 
95.5 grams 



m 1:1 Mixture of TMP Chemical Nickel A and TMP Chemical Nickel B 


Nickel sulfate 
Sodium hypophosphite 
NHs Aqueous solution (28%) 
Sodium citrate 
Water 


9.0 grams 
7.0 grams 
6.5 grams 
10.0 grams 
67.5 grams 



Thereafter, the whole was washed with water and dried to obtain a first recording layer having ligin 
transmissive portions and black positive patterns corresponding light screenmg po^^^^ 

A Te-Cu-Pb alloy (at an atomic percent ratio of 80:15:5) ^^'''Sl. n J^^Tn a^oon *S 

seconds as a sputter target onto the first recording layer thus formed on J « ^J,^ "'^.^^..^J ^ .a^r 
pressure of 5x10"^ torr and a placing pressure of 400 V to deposit a Te-Cu-Pb melalte th.n film layer 
having a film ttiickness of 30 nm, thereby forming a second recording layer. „ , „a»oifinnth 

??e fhiis obtained optical recording material was then irradiated with a laser beam having a wavelength 
Of ^ nanomlS; oscEd from a' laser diode from «ie jecordingjay^^ side ^^^^^^ 
following conditions: the black positive patterns already f^^f^^^^^^'J.^^^^ "^^^^^^^^ a 
auide (backing); Uw laser team was focused on the surface of the Te-Ou-Pb metallic thin fi'mlavef ""^ a 
Sr of 5 mw at a beam diameter of 2 micrometera: and the pulse width was one nanosecond. Circular 
recording pits having a diameter of 2 mlcromelsrs were fomwd in the metallic thin film layer. 

Example 2 

A coating solution for fomiing a photosensitive material layer comprising the 
preparer™s coating solution was applied to a previously corona-treated triacetate film havmg a 
Sickness of 18 micrometers (Fujitack available from Fuji Shashin. Japan) by means °* ^ M^^^; 
while warming to 35 -C. and then cooled to a temperature of 5-C. The whole was then dneda* « 
tZ^^Z C and a film-hardening reaction was canied o J for 3 ^-^^-l"::^^' 
The dry weight of the resulting photosensitive material layer was 3.6 grams per square meter. 
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Composition of a Coating Solution for Fonmtng a Photosen^ve Material Layer 



Gelatin (#150 available from Nitta Gelatin, Japan); 7% aqueous 


28.6 grams 


sotufon 




HOI acidic aqueous solution of complex of PdCb and EDTA (1000 


14.0 grams 


ppm on a PdCb basis; pH = 2.8) 




4-Morpholino-2,5-dibutoxyt)enzene-diazonium borofluoride (DH 300 


3.0 grams 


BFu available from D^to Kagaitu, Japan); 2% DMF solution 




DIazoresin (D-OU available from Sinko Giken, Japan); 5% aqueous 


0.7 gram 


solution 




N.N-Dimetliylolurea; 5% aqueous solution 


2.0 grams 


1NKCI 


2.S grams 



The photosensHivB material layer thus obtained was imagewise exposed in the same manner as 

described in Example 1, and then immersed in the treating sohifions (A) and (B) (20-C) in this order for 30 

seconds and 90 seconds, respectively to obtain a first recording layer having light Iransmissive portions and 

black positive patterns corresponding to light screening portions. 
20 Te was then deposited on the first recording layer thus formed on the substrate to a film thickness of 25 

nm to form a second recording layer. 

TTie thus obtained optical recording material was then irradiated with a He-Ne laser beam having a 

wavelengtii of 632.8 nanwneters from the recording layer-free side under the following conditions: the black 

positive patterns already formed on the first recording layer was used as a guWe (tracking); the laser beam 
26 was forcused on the surface of flie Te metallic thin film layer under a power of 5 mW at a beam diameter of 

3 micrometers; and the pulse width was 150 nanometers. Circular recording pits hawng a diameter of 3 

micrometers were fonned in the metallic tiiin film layer. 

Recording pits of the recording ntaterial having written information were then photographed from the 

recording layer-free side of the substrate via a mfcroscope by means of a CCD camera (TM1300 available 
30 from Toshiba, Japan). VWien it was converted into an electrical signal, an input signal during recording was 

confirmed. 

Examples 

35 An aqueous solution comprising «ie following ingredients was appGed to a previously coronarlreaJed 
polyester film (Lumirrw T100 avalable from Toray, Japan: 100 microns thick) to a dry weight of 4.0 grams. 
The whole was dried and film-hardening treatment was carried out for 12 hours at a temperature of 40 'C. 

Composition of a Coating Solution 



Gelatin (P-2151 available fi-om t 


litia Gelatin. Jaf 


}an); 30% aqu 


wus solution 


10 grams 


Giutaric acid; 10% aqueous sol 








1 .2 grams 



A coating solution for fomtiing a photosensllve material layer comprising the following ingredients was 
then prepared, and applied to the surface of the gelatin layer of «» above film by means of a Mayer bar 
#12. The whole was dried for 10 minutes at a temperature of 70* C to prepare a photosensitive material 
layer. 



S6 



15 



EP 0 350 078 B1 

ComposiBon of a Coating Soluaon for Forming a Photosensitive Material Layer 



HCI acidic aqueous solution of PdCiz (Red Sumer, 10 grams 
ten-fold solution available from Nippon l^lzen, Japan) 

Diazoresin (D-011 available from SInko Giken, Japan) 0.6 gram 

Surfactant (Bmabon T-40 availat^e from Tohho Kagaku. 0.1 gram 
Japan) 

Water 60 grams 



The thus otttained photosensitive material layer was imagevrise exposed in the same manner as 
described in Example 1, and immersed in solutions (A) and (B) at 25' C in this order for 30 seconds and 60 
seconds, respectively to obtain a first recording layer having light transmissive portions and black positive 
patterns corresponding to light screening portions. 

Thereafter, an opticai recording material was prepared in the same manner as described in Example 1. 

Example 4 

An optical recording material was prepared in the same manner as described in Example 2 except that 
diazoresin was replaced with a 5% DIMF solution of the condensation product of p^iazodiphenylamine 
borofluorlde and paraformaldehyde. 

BampleS 

An opticai recording material was prepared in the same manner as described in Example 1 except that 
the substrate and the photosensitive materiaf layer provided thereon were replaced with a Minicopyfish Film 
HR II manufactured by Fuji Shashin Rim K.K.. Japan. The Minicopyfish Film HR il comprises a polyethyl- 
ene terephthalafe film as a substrate, and a silver halide emulsion layer fonned thereon. 

Example 6 

An optical recording material was prepared in the same manner as described in Example 1 except that 
the substrate and the photosensitive material layer provided thereon were replaced vAVn a Fuji Diazo Rim 
M-4208-P7 manufactured by Fifji Shashin Rim K.K., Japan. The Fuji Diazo Film M-4208-P7 comprises a 
polyethylene terephthalafe film as a substrate, and a coating of a binary system of a diazonium salt and a 
coupler provided on the substrate. 

Example 7 

A coating solution forming a photosensitive material layer comprising the following ingredients was 
prepared. This coating solution was appHed to a polyester film having a fihn thickness of 188 micrometers 
(Lumirror #100 available from Toray. Japan) by means of a wire bar #36, and dried in an oven at 80' C to 
form a photosensitive material layer having a film Sitekness of 4 micrometers. 

Composition of a Coating Solution for Forming a Photosenstttve Material Layer 



Acrylic acid/vinyl acetate cqmiymer resin (Corponiel Pc-50M(H) available 


20 grams 


from Nippon Gosei Kagaku Kbgyo, Japan); 20% ethanollc solution 




4-Morphoiino-2.5<libutoxybwizene-dfaz(Hiium borofluoride (No.11 BFu 


3.0 grams 


available from Redpe Chemical); 10% MEK solution 




PdClz solution (PdCIs :concentrated hydrochloric acid :ethanol = 0.1:5:100) 


10 grams 


Polyethylene oxide (PEO-3 available from Swtetsu Kagaku, Japan); 1% 


2.0 grams 


ethanollc solution 




p-ToluenesulfonIc acid; 5% ethanollc solution 


1 .0 gram 
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The photosensitive material layer Ihus formed was then brought into intimate contact with the mask 
surface of a photomasit wherein lines having a width of 5 micrometers were negatively patterned in the form 
of stripes having a pitch of 10 micrometers. The whole was exposed for 60 seconds to an ultra-high 
mercury vapor lamp (3 kW, distartce of one meter) from the side of the photomask. The exposure amount 
5 was 50 mj/cm^ at a wavelengtii of 365 nanometers. 

The thus imagewise exposed photosensitive material layer was then immersed in the treating solutions 
(A) and (B) described in Example 1 in this order for 40 seconds and 100 seconds, respectively. (The 
treatment temperature was 25 • C.) 

Thereafter, the whole was washed with water and dried to obtain a recording layer having light 
10 transmisslve portions and black positive patterns corresponding to light screening porttons. 

The photomask patterns used herein virere those wherein data comprising laid out addresses and 
guUelines were represented in dot anray of dicles having a diameter of 5 micrometers. 

Al was deposited on the thus patterned recording layer to a film ttuckness of 150 nm to form a 
reflective metallic thin-film layer. Thus, an optical recording material was obtained. 
IS When the optical recording material was inradlated with a beam of laser diode (790 nm) from the 
^bstrate side to read out a reflected light of the drcle dot anray using the black layer conresponding to the 
ligiht screening portions of the recording layer as a guide line, it was confirmed to be klentical with data 
input signal of the mask original plate. 

so Example 8 

A coating solution for forming a photosensitive material layers comprising the following Ingredients was 
prepared. This coating solution was applied to a previously corona-treated triacetate film having a film 
thickness of 100 micrometers (Fii[ntack available from Fuji Shashin Film. Japan) by means of a Mayer bar 
25 #36 while wanming to 35 'C, and then cooled to a temperature of 5*C. The whole was then dried at a 
temperature of 30*C and a film-hardening reaction was earned out for 3 hours at a temperature of 40*C. 
The dry weight of the resulting photosensitive material layer was 3.6 grams per squsre meter. 

Composition of a Coating Solution for Fonning a Photosensitive Material Layer 

30 



Gelatin (#150 available from Nitta Gelatin, Japan); 7% aqueous 


28.6 grams 


solution 




HCI acidic aqueous solution of a complex of PdCb and EDTA (1000 


14.0 grams 


ppm on a PdCb basis; pH = 2.8) 




4-Morphollno-2,5-dibufoxybenzene-diazonium borofluoride (DH 300 


3.0 grams 


BFu available from Daito Kagaku, Japan); 2% DMF solution 




Diazoresin (EKIII available from Sinko Giken. Japan); 5% aqueous 
solution 


0.7 gram 


N,N-DimethyloIurea; 5% aqueous solution 


2.0 grams 


IN HCI 


2.5 grams 



The photosensitive material layer thus obtained was Imagewise exposed In the same manner as 
45 described in Example 7, and then Immersed In the treating solutions (A) and (B) (20*0) in tills order for 30 
seconds and 90 seconds, respectively to fomi a recording layer having light transmisslve portions and black 
positive patterns con'esponding to light screening portions. 

Al was then deposited on the recording layer thus formed on the substrate to a film thickness of 300 
nm to form a reflective recoreling layer. Thus, an optical information canier was obtained. 

so 

Example 9 

An optical Information carrier was prepared in the same manner as described in Example 8 except that 
diazoresin was replaced with a 5% OMF solution of the condensatton product of p-diazodiphenylamine 
55 borofluoride and paraformaldehyde. 



17 



EP 0 350 078 B1 



Bample 10 

An opticat information carrier was prepared in 4ie same manner as described in Example 7 except that 
the substrata and the photosensitive material layer provided thereon were replaced wHh a Minicopyfish Rim 
6 HR II manufactured by Fuji Shashin FiUn K.K., Japan. The Minicopyfish Film HR II comprises a polyethyl- 
ene terephthalate film as a substrate, and a silver hallde emulsion layer formed thereon. 

Example 11 

10 An optical Information canler was prepared in the same manner as described in Example 7 except that 
the substrate and the photosensitive material layer provided thereon were replaced vrith a Fuji Diazo Rim 
M-4208-P7 manufactured by Fuji Shashin Film iCIC, Japan. The Fuji Diazo Flm M-4208-P7 comprises a 
polyethylene terephOialate film as a substrate, and a coating of a binary system of a diazonlum salt and a 
coupler provided on the substrate. 

16 

Example 12 

Rrst, an optical information earner used in forming an optical card was prepared as follows: 
A coating solution for forming a diazo photosensitive material layer comprising the following ingredients 
20 was applied onto a previously undercoated transparent polyvinyl chloride film having a film thickness of 400 
micrometers by means of a Mayer bar #36, and then dried. The coating w^ght of the coating solution for 
forming the photosensitive material layer was 1.5 grams per square meter on a dry basis. 

Composition of a Coating Solution for Fonmlng a Photosensitive Material Layer 



4-Moipholinobenzenediazonium boroflooride 


25 grams 


a,^-bis(m-hydroxyfrfienoxy)ethane 


32 grams 


S-SuHbsalicylic acid 


20 grams 


Citric acid 


5 grams 


Fonmtc acid 


200 milliliters 


Methyl celloso^e 
Methyl cellosolve acetate 


600 milliliters 
100 milliliters 



36 

The photosensitive material layer thus formed was then brought into intimate contact with the mask 
surface of a photomask wherein lines having a width of 5 micrometers were negatively patterned in the form 
of stripes having a pitch of 10 micrometers. The whole was exposed for 60 seconds to an ultra-high 
mercury vapor lamp (3 kW; distance of one meter) from the photomask side. After exposure, it was 

40 developed with an ammonia gas. 

A Te-Cu-Pb alloy (at an atomic percent ratio of 80:17:3) was then subjected to sputtering for 90 
seconds as a sputter target onto the first recording layer thus formed on the substrate under an argon gas 
pressure of 5x1 0"^ torr and a placing pressure of 400V to deposit a Te-Cu-Pb metallic thin film layer having 
a film thickness of 30 nm thereby fonnning a second recording layer. Thus, an optrcal infomiation carrier was 

45 formed. 

On the other hand, a desired printing composition was applied to the front surface of a white rigid polyvinyl 
chloride film having a ttiickness of 300 micrometers as a card substrate, and magnetic stripes were 
provided on tiie back surface thereof by a transfer process. 

The card substrate and the opfical information carrier were laminated via a hot-melt adhesive layer 
50 (vinyl chloride-vinyl acetate-maleic add resin) so that the second recording layer of the optical recording 
material came into contact with the surface of the card substrate. The laminate was pressed by a heated roll 
at 120 • C to produce an optical card. 

Example 13 

55 

An optical infomvation canler used In fonnning an optical card was prepared In the same manner as 
described in Example 7 except that a photosensitive material layer was formed as folkws: 
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A coating composition for forming a photosensitive material layer comprising the following ingredients 
maintrfned at 35*C was applied onto a previously undercoated polycjutonale film having a film thickness 
of 300 micrometers by means of a Mayer bar #36, and then cooled to a temperature of 5*0. The whole 
was dried at a temperature of 30 *C, and film-hardening treatment was carried out for 12 hours at a 
temperature of 40* C to form a photoeenstfive layer on the sut}strate. The coating weight of the coating 
solution for forming the photosen^Gve material layer was 4 grams per square meter on a dry basis. 

ComposiSon of a Coating Solution for R)rmlng a Photosensitive Material layer 



Gelatin (P-2151 available from Nitfa Gelatin, Japan); 8% aqueous 
solution 

HCI acidic aqueous solufion of PdCb (Red Sumer. ten-fold soltuion 
available from Nippon Kanizen, Japan) 

4-Morphoiino-2.5-dibutDxybenzene-diazonium borofluoride (DH 300 
BFu available from Daito Kagaku, Japan); 2% DMi= solution 
Condensation product of p-diazodiphenylamine borofluoride and 
paraformaldehyde; 5% DMF solution 
N.N'-Dimetiiylolurea; 0.5 % aqueous solution 



This optical information carrier is one wherein no Information is written in the reflective metallic thin film 
layer and information written in the first recording layer Is read out 

Further, an acrylate resin (Qaiyanal LR 90 available from Mitsubishi Rayon, Japan) was applied as a 
protective Aim onto Uie reflective metallic thin film layer by a screen printing process. 

The optical information canier thus obtained was then immersed in warm water, and the gelatin layer at 
the portions having no protective layer was removed. The material was then dried to prepare an optical 
information carrier provided witti tiie first and second recording layers at an only central portion rather than 
the entire surfaces of the substrate for tiie optical recording maten'al. 

On the other hand, a white polyvin^ chloride film having a thickness of 400 micrometers as a card 
substrate and the ttius prepared optical information earner were laminated via an epoxy resin adhesive so 
that the second recording layer of the optical information canrier came into contact witti tiie card substrate. 
The laminate was pressed by means of a roll or tiie like to produce an optical card. 



Example 14 



An optical card was produced in the same manner as descrilsed in Example 13 fi-om an optical 
information carrier which was obtained in the same manner as described in Example 2 except that the 
thickness of the triacetate film was 100 micrometers. The resulting optical card was irradiated with a He-Ne 
laser beam having a wavelengtii of 632.8 nanometers from the side of the substrate for tiie optica! recording 
materia] under the following conditions: tiie black positive patterns already formed in tiie first recording layer 
was used as a guide (tracing): tiw laser beam was focused on tiie surface of the Te metallic thin film layer 
described above under a power of 5 mW at a beam diameter of 3 micrometers; and the pulse width was 
150 nanoseconds. Circular recording pits having a diameter of 3 micrometers were formed in ttie metallic 
thin film layer. 



Example 15 



An optical card was produced in tiie same manner as described in Example 12 except ttiat an optical 
information canier emtiedded in Oie optical card was prepared in the same manner as described in 
Example 7. 

In this example, in preparing the photosensitive material layer of the optical information carrier, a 
coating solution for forming tiie photosensitive material layer was applied to a polycarbonate film having a 
film thickness of 300 micrometers (manufactured by Teijin Kasei, Japan) by means of a wire bar #12 and 
dried In an 80 *C oven to fonnri tiie photosensitive material layer having a film thickness of 4 micrometers. 

This optical information carrier Is one wherein no information is written in the reflective metallic thin film 
layer and information written in flw first recording layer is read out 
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\Mien Vne optical card having embedded the optical information carrier therein was irradiated with a 
team of a laser diode (780 nm) from the side of the substrate for the optical infbrmaSon carrier to read out 
a reflected light of circular dot array using the black layer con^sponding to the light screening portions of 
the first recording layer as a guideline, it was conflrmed to be idential with a data input signal of a mask 
e original plate. 

Examfrieie 

An optical infomnation carrier was prepared and then an optical card was produced In the same manner 
10 as described in Example 13 except that the substrate and the photosensitive material layer provided 
thereon were replaced with a Minicopyfish Film HR II manufactured by Fuji Shashin Film K.K., Japan. The 
Minicopyfish Rim HR II comprises a polyethylene terephthalate film as a substrate, and a silver halide 
emulsion layer fomned thereon. 

IS Example 17 

An opfical information carrier was prepared and then an optical card was produced in the same manner 
as described in Example 13 except that the substrate and the photosensitive material layer provided 
ftereon were replaced with a Fuji Diazo l=tlm M-4208-P7 manufactured by Fuji Shashin Film K.K., Japan. 
20 The Fuji DIazo Film M-4208-IV comprises a polyethylene terephthalate film as a substrate, and a coating of 
a binary system of a diazonium salt and a coupler provided on the substrate. 

Example 18 

25 An optical information carrier embedded in an optical card was prepared in the same manner as 
described in Example 1. 

On the otfier hand, a white rigid polyvinyl chloride film having a thickness of 400 micrometers as a card 
substrate was subjected to hot pressing to form a concave for embedding the optical information carrier. 
One surface of a transparent polycarbonate film having a thickness of 300 micrometers as a card protective 

30 layer was provided with a hot-meft adhesive (Pracsel H-7 available from Daisel Kagaku Kogyo, Japan), and 
the other surface was treated with a silicon surface hardening agent. 

TTie optical information carrier was then embedded in tiie concave of the while rigid polyvinyl chloride 
card substrate, and the card protective layer was superposed on the card substrate having embedded the 
optical information canier therein, via the adhesive layer. They were pressed by means of a heated roll 

36 having a surface temperature of 120 * C to laminate them. 

The thus obtained optical card was then Inradiafed with a laser beam having a wavelength of 790 
nanometers oscillated from a laser diode, from the card protective layer side under the following conditions: 
the black positive patterns already formed on the first recording layer was used as a guide (tracking); the 
laser beam was focused on the surface of the Te-Cu-Pb metallic thin film layer un6& a power of 5 mW at a 

40 beam diameter of 2 micrometers: and the pulse width was one nanosecond. Circular reconfing pits having a 
diameter of 2 micrometers were formed in the metallic thin film layer. 

Example 19 

46 An optical information carrier prepared in the same manner as described in Example 18 was affixed to a 
white polyvinyl chloride film having a tiiickness of 400 micrometers as a card protective layer via a 
doublesided adhesive tape (Double Tack Tape 565 available from Sekisui Kagaku Kogyo, Japan). The entire 
surface of the card protective layer having affixed the optical recording material thereto was provided with a 
vinyl chloride - vinyl acetate - maleic acid resin layer (Eslec M avail^le from Sekisui Kagaku Kogyo, 

50 Japan). 

On tiie other hand, a white rigid polyvinyl chloride film having a thickness of 300 micrometers as a card 
substrate was subjected to hot pressing to form a concave for embedding the qjtical recording mateiral. 
The card substrate and the card protective layer having affixed the optical recording material thereto were 
laminated via an epoxy resin adhesive (Epikote 828, Epomate 001 available from Yuka Shell Epoxy) so that 
69 the optica Information carrier affixed to tiie card protective layer was embedded In the concave. The 
laminate was then pressed to fonn an optical card. 
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Example 20 

An optical card was produced In the same manner as described in Example 18 except that an opfical 
infOrmaHon carrier embedded in an optical card was prepared in Vnd manner as described in Btample 2 and 
6 a triacetate film had a film thickness of 100 micrometers. 

The optical card obtained was ihen irradiated with a He-Ne laser tieam haNring a wavelength of 632.8 
nanometers from the card protective layer side under the following conditions: the black positive patterns 
already formed on the first recording layer was used as a guide (tracking); the laser beam was forcused on 
ttie surface of the Te metallic thin film described above under a power of 5 mW at a beam diameter of 3 
10 micrometers; and the pulse widtti was 150 nanoseconds. Circular recording pits having a diameter of 3 
micrometers were formed in tiie metallic thin film. 

Example 21 

IS An optical card was produced in ttie same manner as described in Example 18 except that an optical 
information can'ier embedded in the optical card was prepared in the same manner as described in 
Example 7. 

This optical infonmation canler is one wherein no information is written in the reflective metallic thin film 
layer and information written in the first recording layer is read out. 
20 When the optical card having embedded tiie optical recording material therein was Irradiated witti a 
beam of a laser diode (790 nm) from flie card protective layer side to read out a reflected light of circular 
dot array using the black layer con-esponding to ttie light screening portions of tiie first recording layer as a 
guideline, it was conflmned to be indential wrtti a data input signal of a mask original plate. 

25 Example 22 

An optical infonmation carrier was prepared and than an optical card was produced in the same manner 
as described in Example 18 except that the substrate and the photosensitive material layer prowded 
thereon were replaced vritti a Minicopyfish F=jlm HR II manufactured by Fuji Shashin Film K.K., Japan. The 
30 Minicc^yfish Rim HR II comprises a polyettiylene terephthalate film as a suljstrate, and a silver halkle 
emusion layer formed thereon. 

Example 23 

3S An optical information carrier was prepared and then an optical card was produced in the same manner 
as described in Example 18 except that the substrate and the photosensitive material layer provided 
thereon were replaced witii a Fuji Diazo Rim M-4208-P7 manufactured by Fuji ^lashin Him K.K., J^an. 
The Fuji Diazo Film M-4208-P7 comprises a polyettiylene terephthalate film as a substrate, and a coab'ng of 
a binary system of a diazonium salt and a coupler provided on Oie sulTStrate. 

40 

ExfflBple 24 

A white rigid polyvinyl chloride film having a thtekness of 300 micrometers as a card substrate was 
subjected to hot pressing to form a concave for embedding an optical recording material. 
45 The optical infonmation carrier prepared in the same manner as described in Bcample 18 was 
embedded In the concave formed In Uie card substrate described attove so that the second recording layer 
of the optical information canler came into contact with tiie card substrate. 

A transparent polyvinyl chloride film having a thickness of 400 micreHneiers as a card protective layer 
was then superposed ttiereon, and thereafter the stack was subjected to heat and pressure for 30 minutes 
50 at a temperature of 150* C under a pressure of 120 kg/cm^ by means of a pressing machine to integrate iL 
Thus, an optical card was produced. 

Example 25 

55 On a polycartMnate film having a tiiickness of 400 micrometers was applied gravure coating of a primer 
(Primer PC-4 available from Shinetsu Kagaku). Then, gravure coating of a silicone type surface hardening 
agent (X-12-2i50 available from Shinetsu Kagaku, Japan) was applied thereon to be subjected to curing at 
100'C for one minute for obtaining a surface cured layer. On the bade surface of said polycarbonate film 
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was applied gravure coating of photosensiUve materia! layer forming coating solutfon having the follovmg 
compositions. The amount of photosensitive materia! layer forming coating solution applied was 3 g/m at a 
dried state. 

Composition of a Coating Solution for Forming a Photosensitive l^aterial L.ayer 



10% methyl ethyl lietone solution of polyvinylmethylether maleic 
anhydride (Gantletz AN 139 available from QAF. Corp) 
20% methyl ethyl Icetone solution of poly(vinyl acetate) (Esneai 0-2 
available from Seltisiu Kagal<u, Japan) 

25% methyl cellosolve solution of acrylato type resin (L-40 available from 
Soken Kagaku. Japan) 

0.1% methyl cellosolve solution of paradium chloride (Maz/conc. 
hydrochloric acid/mefliyl cellosolve = 1/10/1000) 
10% methyl cellosolve solution of 4'morpholino-2,5-dibutoxybenzene 
diazonium borofluoride (DH300BF+ available from Dalto Kagaku. Japan) 



20 parts by weight 
20 parts by weight 
12 parts by weight 
38 parts by weight 
10 parts by weight 



a, The photosensitive material tayer thus formed was then brought into close contact wrth the m^k 
surface of a photomask wherein lines, in which dots having a length of 15 m.cromete.^ and a w.d* of 5 
micrometers were lined at a pitch of 15 micrometers, were negatively patterned in the fomi of stripes 
having a pitch of 20 micrometers. The whole was exposed for 10 seconds to an ultra-high Pressure mercury 
vapor lamp (3 kW; distance of one meter) from the photomask side. The photomask pattern used herein 

.5 wi obtained by photo etching method. This was done in such a manner that ^^2,*'". r«7om''Zr^ 
on a glass plate by means of sputtering followed by applying photoresist (AZ 1350 ^^alable from Sh^pte^ 
tiiereon to be dried. Onto the dried surface was irradiated He-Cd laser at a beam diaineter of 2 m.crometere 
on a position controlled XY stage thereby to form lines, in which dots having a tengfli of 15 m.ciome^ere 
and a width of 5 micrometers were lined at a pitch of 15 micrometers, in the fom. of ^'f«^, ^^«^"'9^,P^J* 

30 of 20 micrometers. The product thus obtained was treated with a photoresist ^^^.^J^P^^S^^^lS 
to be subjected to heat treatment at 130- C for 25 minutes followed by etching with feme chloride solution 
to obtain a pattern wherein the dotted portions functioned as light transmissive portions. 

The pattern exposed photosensitive materia! layer thus obtained was immersed into the treatng solutiai 
(A) described in Example 1 and the following solution (B) in order of firom A to B respectively for 60 and 80 

35 minutes (at a treating temperature Of 30* C). ■ „. ms„w r 

(B) 3:2:1 Mixture of TMP Non-Ammonium Chemical Nickel A. TMP Non-Ammonium Chemical Ntckei B 
and Water. 



Nickel sulfate 


8.0 grams 


Sodium hypophosphite 


5.5 grams 


Sodium hydroxide 


1.0 grams 


Sodium citrate 


3.5 grams 


Water 


82.0 grams 



The immersed product was thereafter subjected to water rinsing arxi drying to obtain a firat reoirdlr^ 
layer which had a black positive pattern corresponding to light transmissive portions and light screening 

■^Tn'the recording layer thus patterned was applied a Te-Cu-Pb alloy (sputter target '^'"P^f f ° 
50 of a molar ratio of Ll5:5) by means of sputtering method to obtain a light recocting matenal 

second recording layer was formed. In this case, tine Te-Cu-Pb thin layer was not tomed at the peripheral 
portions of tiie recording layer. . . , u, , *i, onn 

A card substr^ was prepared as follows: Hrst. a white rigid polyvinyl chloride (a thickness of 200 
micrometers) was provided on both the sides thereof with a pattern such as character or desrgn by screen 
65 printing method. Another transparent rigid polyvinyl chloride (A thickness of 100 n^cromet^s) was prov^ed 
on the single surface thereof with a magnetic recording layer with a width of 6.5 mm. The other surto» 
thereof was laminated on the above printed white polyvinyl chloride to be subjected to hot pressing at 
140- C for 30 minutes between two sheets of stainless steel under a press machine so as to obtain a cara 
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substrate. 

The optical information carrier and card substrate respectively thus prepared were laminated in such a 
manner that tlie second recording layer of the optical information carrier laced the surface (printed side) of 
white polyvinyl chloride of the card substrate with urethane resin adhesives (mixture of Arix>n EU-4200 and 
6 EHU420O of a ratio of 10:1 available from Alps Kagaku Sangyo. Japan) interposed therebetween, Siereby to 
be subjected to roller pressing. The pressed product was rested for 24 hours and then cut by means of a 
cutting die to obtain an optical card. 

Example 26 

10 

On a patterned first recording layer which was obtained similarly as Example 25, a melamine type resin 
(Tough coat 112 available from Dai Nippon Ink Kagaku Kogyo, Japan) was applied to be subjected to heat 
treatment at 120* C for 3 minutes to fbmn a barrier layer (a tluckness of 3 micrometers). On the barrier layer 
thus formed was formed a second recording layer by sputtering a Te-Cu-Pb alloy (sputter target 
fs compositional ratio of a molar ratio of 80:15:5) to obtain an optica) information carrier. In this case, the Te- 
Cu-Pb thin layer was not formed at the peripheral portions of the recording layer. 

A card substrate was ttien prepared similarly as in Example 25. The prepared card was bonded to the 
above optical information carrier with adhesive interposed therebetween and subjected to curing and died to 
obtain an optical card. 

20 

B(ample27 

An optical infomnalion earner and a card substrate were prepared similariy as in Example 25 except that 
an reflective metallic thin layer was fornied by metallizing aluminum on a patterned recording layer so that 

2S the thickness of aluminum might become 150 nm. In this case, the aluminum layer was not fonned at the 
peripheral portions of the recording layer. 

The optical information carrier and card substrate respectively ttius prepared were laminated in such a 
manner that the second recording layer of the optical infomiation carrier faced the surface (printed side) of 
white polyvinyl chloride of the card sut}strafe with urethane resin adfiesives (mixtures of Arbon EU-4200 and 

30 EHU4200 of a ratio of 10:1 , available from Alps Kagaku Sangyo, Japan) interposed therebetween, thereby to 
be subjected to roller pressing. The pressed product was rested for 24 hours and then cut by means of a 
cutting die to obtain an o^cal card. 

Example 28 

ss 

On a patterned recording layer obtained similariy as in Example 25. melamine resin (Tough coat 112 
available from Dai Nippon Ink Kagaku Kogyo, Japan) was applied by bar coating method to be subjected to 
heat treatment at 120' C for 3 minutes to obtain a banier layer (a thickness of 3 micrometers). Aluminum 
was then metallized on the ban-ier layer so that ttie thickness of aluminum layer might become 150 nm, 
40 whereby a reflective metallic thin layer fomned to obtain an optical information carrier. In this case, the 
aluminum layer was not fomned at the peripheral portions of the recording layer. 

A card substrate was prepared similarly as in Example 25. The card substrate thus prepared was 
laminated to the above optical infonmation carrier by the use of adhesh/es to be subjected to curing followed 
by die cutting to obtain an optical card. 

45 

Claims 

1. An optical information carrier <1) comprising; 
(a) a substrate (2), 

60 (b) a recording layer (5) provided on said substrate (2), said recording layer (5) consisting of light 

transmissive portions (3) and light screening portions (4), wherein readout of information written in 
said recording layer (5) is can-led out by irradiating the optical information carrier (1) with a record 
playback light from the recording layer-free side of the substrate (2), and 

(c) a reflective thin film layer (6) provided on said recording layer (5), 
55 characterized in that 

(d) said recording layer (5) Is a first recording layer and said thin film layer (6) is a second recording 
layer capable of writing information by and storing information alter Irradiating it wltti an energy 
beam, and 
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(e) said thin film layer (6) being the second recording layer having recording pits fbnmed therein. 

2. The optical infonnation carrier (1) acoonjing to claim 1 . 
chuacterlzed In that 

said recording layer (5) comprises a photosensitive material containing 

(a) a transparent resin as a binder, 

(b) a photodecomposable development restralner having a diazo or azido group, and 

(c) a metal complex compound or a metal compound which fs reduced to form metallic nuclei. 

3. The optical information canier (1 ) according to claim 1 , 
characterized In that 

ssJd thin film layer (6) is a metallic thin film layer composed of a met^ or ^loy selected from the group 
consisting of Te, 2n, Pb. Cd, Bi, Sn, Se. In, Ga. Rb, Te-Se. Te-Se-Pb. Te-Pb, Te-Sn-8. Sn-Cu, Te-Cu 
and Te-Cu-Pb. 

4. The optica] information cancer (1) according to claim 1, 
characterized in that 

said tiiin film layer (6) is a metallic tiiin film layer composed of a metal selected from the group 
consisting of Al, Cr, Ni, Ag and Au. 

5L The opfical information carrier (1) according to claim 1, 

said thin film layer (6) Is composed of a multilayer film selected from the group conslsling of In/Te and 
Si02/ri/SiOz/AI, or of composite material selected from the group consisting of Te-ChU. Te-CS2, Te- 
styrene, Sn-SOz, GeS-Sn and SnS-S. 

6. The optical information carrier (1) according to claim 1, 
characterized In that 

said thin film layer (6) is a thin film obtained by cohering a dyestuif, by dispersing the dyestuff or metal 
particles In thermoseWng resins or by adhering the dyestuff or metal parb'cles to the surface of said 
resins. 

7. The opfical informafion earner <1) according to claim 1 , 
characterized In that 

said thin film layer is composed of a compound selected from the group consisting of Te oxide, Sb 
oxide, Mo oxide, Ge oxide V oxide, Sm oxide, Te oxide and Te^n. 

8. The optical infomnation canier (1) according to claim 1 , 
characterized In that 

said thin film layer (6) is composed of a material selected from the group consisfing of chatcogen, color 
formation type IMoQa-Cu and lUloOa-Sn-Cu. 

9. The optical information canier (1) according to claim 1 , 
characterized in that 

said thin film layer (6) is composed of a optomagneBc Information canier selected from the group 
consisting of GdCo, TbCo, GdFe, DyFe. GdTliFe, GdPeBI, TbDyPe and MnCuBI. 

10. The optical information carrier (1) according to claim 5, 
characterized In Vhat 

said metal compound which is reduced to fbrm metallic nuclei is a compound of a metal selected from 
the group consisting of Pd, Au, Ag, Pt and Cu. 

11. Tlie optical information canier (1) according to claim 10, 
characterized In that 

said metal compound Is palladium chloride. 

1Z A process for prep»'lng an optical infbmnation carrier according to cledm 1; comprising the steps of: 
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(a) applying onto a substrate a photosensitive material wherein any one of unexposed portions and 
exposed portions exhibits light transmission properties and the other exhibits light screening 
properties; 

(b) then Imagewise expo^ng the substrate provided with the photosensitive material; developing it to 
form a first recording layer; 

(c) and thereafter forming a reflective metallic ttiin film layer on said recording layer, 
characterized in that 

(d) the reflective thin film layer is formed as a second recording layer and thereafter it is inradiated 
wifli an energy beam to provide recording spots. 

ia The process according to dalm 12, 
cliaracterized In that 

in fonning said first recording layer, an aqueous solution comtairung both of a water-soluble reducible 
metallic salt and a reducing agent is employed as a physical developing solution. 

14. The process according to claim 13, 
characterized fn that 

said reducible metallic salt is a water-soluble salt of a metal selected from the group consisSng of Ni, 
Co, Fe, Cr. and Cu. 

15. The process according to claim 14, 
characterized in that 

said metallic salt is one member selected firom the group consisting of halide. sulfate, and nibate of a 
metal selected from the group consisting of NI, Co, Fe, Cr, and Cu. 

16. The process according to claim 15, 
characterized In that 

said metallic salt is a water-soluble saK of Ni. 

17. Optical card, characterized In that 

it comprises an opb'cd infbnnation canrier according to any one of daims 1 to 1 1. 

Patentansprtlche 

1 . Optischer Infomialionstrager (1 ) aufweisend: 

(a) ein Substrat (2), 

(b) eine auf dem Substrat (2) vorgesehene Aufzeichnungsschicht (5), die besteht aus LichtdurchlaB- 
beretchen (3) und Lichtabschirmliereichen (4), wobei das Auslesen von in der Aufzeichnungsschicht 
(5) aufgezeichneten Information durchgeftihrt wird durch Bestrahlen des optischen Informationstra- 
gers (1) mit einem Aufzeichnungs-Ausleselicht von der aufzeichnungsschichtfreien Seite des Sul>- 
strats (2) her, und 

(c) elne auf der Aufzeichnungsschicht (5) vorgesehene reflektterende diinne Filmschicht (6), 
dadurch geicennzelchnet, daB 

<d) die Aufzeichnungsschicht (S) am erste Aufzeichnungsschicht 1st und die dUnne Filmschicht (6) 
eine zweite Aufzeichnungssdv'cht ist, die in der Lage ist, Information aufzuzeldinen, Indem man sle 
mit elnem Energiestrahl bestrahit, und Infonmatlon zu spelchern, nachdem sie mit einem Energle- 
strahl bestrahit ist, und 

(e) die dUnne RImschicht (6) die zweite Aufzeichnungsschicht ist mit darin ausgebildefen Aufzeich- 
nungsvertiefiingen. 

2. Optischer Informationstrager (1) nach Ansprudi 1, 
dadurch gekennzeichnet. daB 

die Aufzeichnungsschicht (5) ein lichtempfindliches Material aufweist, welches enthalt 
(a) ein transparentes Harz als ein Bindemitfel, 

fl)) fflnen lichtzersetzbaren EntwicWungsverzogerer mit einer Dlazo- oder Azido-Gruppe, und 

(c) eine Metallkomplex-Verbfndung oder eine Metallverbindung, die zur Bildung metallischer Kerne 

reduztert wird. 
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a Optischer Informationstrager (1) nadi Anspruch (1), 
dadurch gekennzelchnet, daB 

die dunne RImschicht (6) eine metanische, dOnne RImschicht ist, die zusammengesetzt 1st aus einem 
Metall Oder efner Legierung, ausgewShlt aus der aus Te, Zn, Pb, Cd, Bi. Sn, Sa, In, Ga, Rb, Te-Se, Te- 
Se-Pb, Te-Pb. Te-Sn-S. Sn-Cu, Te-Cu und Te-Cu-Pb bestehenden Gnfljpe. 

4. Optischer Informationstrager (1) nach Anspruch 1, 
dadurch gekennzelchnet, daS 

die dunne RImschicht (6) eine metallische, dunne RImschicht ist, die zusammengesetzt ist aus elnem 
Metall, das ausgewahlt ist aus der aus Al. Cr, Nl, Ag und Au bestehenden Gruppe. 

5. Optischer Informationstrager (1) nach Anspnjch 1 , 
dadurch gekennzelchnet daB 

die dOnne RImschicht (6) zusammengesetzt ist aus elnem Vielschicht-RIm, ausgewahlt aus der aus 
In/Te und Si02/Ti/Si02/Al bestehenden Gaippe, Oder aus ar»em Kompositmaterial, ausgewahlt aus der 
aus Te-CHf. Te-CS2, Te-Styrol, Sn-SO^, GeS-Sn und SnS-S bestehenden Gruppe. 

6. Optischer Informationstrager (1) nach An^nich 1, 
dadurch gekennzeichnet, daB 

die dunne RImschicht (6) ein dunner Rim ist, der erhalten wurde durch AnhSngen ^nes Farbstoffs, 
durch Dispergieren des Farbstoffs Oder von IWIetallleilchen In warmeharlijaren Harzen Oder durch 
Anhaften des Farttstoffs odm von Metallteilchen an die OberflSche des Harzes. 

7. Optischer Informab'onstrSger (1) nach Anspruch 1, 
dadurch gekennzelchnet daB 

die diinne RImschicht (6) zusammengesetzt ist aus einer Verbindung, die ausgewShlt ist aus der 
Gruppe. die besteht aus Te-Oxid. Sb-Oxid. Mo-Oxid, Ge-Oxid, V-Oxid, Sm-Oxid, Te-Oxid und Te-Sn. 

a Optischer Informationstrager (1) nach Anspruch 1, 
dadurch gekennzelchnet, daB 

die dUnne RImschicht (6) zusammengesetzt ist aus einem Materia], das ausgewahlt ist aus der Gruppe, 
die besteht aus Chalkogen, MoOs-Cu und MoOs-Sn-Cu vom farbbiWenden Typ. 

9. Optischer Informafionstrager (1) nach Anspruch 1, 
diadurch gekennzeichnet daB 

die dDnne RImschicht (6) zusammengesetzt ist aus einem optomagnefischen Infoitnationstrager. der 
ausgewahlt ist aus der Gruppe, die besteht aus GdCo, TttOo, GdPe, DyFe, GdTbFe, GdFeBi, TbEJyFe 
und MnCuBi. 

10. Optischer informationstrager (1) nach Anspnich 5, 
dadurch gekennzelchnet, daB 

die Metallverbindung, die zur Bildung metallischer Kerne reduziert wird, eine Verbindung eines Metalles 
ist, daB ausgewahlt ist aus der aus Pd, Au, Ag, R und Cu bestehenden Gruppe. 

11. Optischer Infonmationstrager (1) nach Ansparch 10, 
dadurch gekennzelchnet, daB 

die Metallverbindung Palladiumchkjrid ist. 

12. Verfahren zur Herstellung eines optischen Informationsfragers gemaS Anspruch 1, foigende Schritte 
aufweisend: 

(a) Aufbringen eines lichtempfindlichen Materials, bei dem entweder die nicht belichteten Bereiche 
Oder die belichteten Bereiche LichtdurchlaB-Hgenschaften zeigen und die jeweils anderen Uchtab- 
schirmeigenschalten z^gen, auf ein Substrat; 

(b) dann bildweises Belk:hten des mit dem lichtempfindlichen Material versehenen Substrats; 
Entmckein des lichtempfindlichen Mat^als zur Bildung einer ersten AufzsicAnungsschicht; 

(c) und danach Ausbilden einer reflektierenden, metallischen, diinnen RImschicht auf der Aufz^ch- 
nungsschicht, 

dadurch gekennzelchnet, daB 
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(d) die reflektierende, dUnne RImschicht ats eine zweite Aufzeichnungsschicht ausgebildet ist und 
daB sie danach zur SchaJfung von Aufeeichnungsstellen mil einem Eneigieslrahl bestrahit wird. 

13. Verfahren nach Anspruch 12, 

9 dadurch gekennzelchnet, daB 

beim AusbiWen der ersten Aufzeichnungsschichl als eine physikalische Entwicklungslosung eine 
wassrige LSsung verwendet wird, die sowolil ein wasseriSsliciies. reduziertMires Metalisalz als audi ein 
Reduktionsmittel entliSIt 

10 14. Verfahren nach Anspruch 13, 

dadurcli gekennzeichnet, daB 

das reduzierbare IVIetallsalz ein wasserlBsliches Salz eines Metalls ist, das ausgewahit ist aus der aus 
Ni, Co, Fa, Cr und Cu bestehenden Gruppa. 

75 15. Verfahren nach Anspruch 14, 

dadurch gekennzelchnel, daB 

das Metalisalz ein Glied ist. das ausgewahit ist aus der Gruppe. die besteht aus Halogenid, Sutfat und 
Nitrat eines Metalls, das ausgewahit ist aus der Gmppe. die besteht aus Ni, Co, Fe, Cr und Cu. 

so 16. Verfahren nach Ans[mich 15, 

dadurch gekennzelcHinet, daB 

das Metalisalz ein wasseriSsliches Ni-Salz ist. 

17. Optische Karle, dadurch gekennzelchnet, dafi 
2S sle einen optischen Informationstrager gemaB irgendeinem der /^spriiche 1 bis 11 aufweist. 



1. Support d'information optique (1) comprenant : 
30 (a) un support (2), 

(b) une couche d'enregistrement (5) sur ledit support (2), ladite couche d'enregistrement (5) 
consistent en portions transmetfanl la lumiSre (3) et en portions faisant ^cran a la iumi&re (4), ou )a 
lecture de I'information inscrite dans ladite couche d'enregistrement <5) est efliectu^e en Irradiant le 
support d'infomnation (1) avec une lumi&re de reproductkm d'enregistrement depuis le cStS du 

35 support (2) sans couche d'enregistrement et 

(c) une couche rdflfichissante en pelHcule mince (6) sur ladite couche d'enregistrement (5), 
caractiris^ en ce que 

(d) ladite couche d'enregistrement (5) est une premi&re couche d'enregistrement et ladite couche en 
pellicule mince (6) est une seconde couche d'enregistrement permettant d'inscrire une information 

40 par inradiation avec un faisceau d'^nergie et de stocker Tinformation apr&s irradiation, et 

(e) des alveoles d'enregistrement sont fornixes dans ladite couche en pellicula mince (6) qui est la 
seconde couche d'enregistrement. 

2. Support d'infomialion optique (1) selon la revendication 1, caract^ris6 en ce que ladite couche 
46 d'enregistrement (5) comprend une matiere phofosensible contenant 

(a) une rdsine transparente comma liant, 

(b) un retatdateur de dSveloppement photod^composable ayant un groupe diazo ou azido, et 

(c) un compost complexe mStallique ou un compost mfitallkjue qui est rfiduit pour former des 
genmes m^talliques. 

so 

3. Support d'information optique (1) selon la revendication 1, caract6ris6 en ce que ladite couche en 
peliicule mince (6) est une couche mdtallique en pellicule mince composde d'un m^taJ ou alliage chcMSi 
parmi Te, Zn. Pb. Cd. Bi. Sn. Be, In. Ga, Rb, Te-Se, Te-Se-Pb. Te-Pb, Te-Sn-S, Srv-Cu, Te-Cu et Te- 
Cu-Pb. 

55 

4. Support d'information op&que (1) seton la revendication 1, caracl^rls^ en ce que ladite couche en 
pellicule mince (B) est une couche m^alllque en pellicule mince compost d'un mStal choist parmi Al, 
Cr, Ni. Ag et Au. 
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5. Support d'information optique (1) selon la revendication 1, caractSrisS en ce que ladite couche en 
pellicule mince (6) est compos^e d'une pellicule a plusieurs couches choisie panmi InfTe ©t 
SiQz/Ti/SiCfe/AI, ou un maf^riau composite choisi parmi Te-CH*, Te-CS2, Te-styr&ne, Sn-SOz, GeS-Sn 
et SnS-S. 

s 

6. Support d'information opttque (1) selon la revendication 1, caractdrisd en ce que ladite couche en 
pellicule mince (6) est une pellicule mince obtenue en agglomdrant un colorant, en dispersant le 
colorant ou les particules m^talliques dans des r^sines thermodurctssables ou en collant le colorant ou 
les particules mStalliques I la surface desdites r^sines. 

10 

7. Support d'information optlque (1) selon la revendication 1, caract€i1s6 en ce que ladite couche en 
pellicule mince (6) est compos^e d'un compost choisi parmi les suivants : oxyde de Te, oxyde de Sb, 
oxyde de Mo, oxyde de Ge, oxyde de V, oxyde de Sm, oxyde de Te et Te-Sn. 

75 8. Support d'information optique (1) selon la revendication 1, caract^risS en ce que ladite couche en 
pellicula mince (6) est compos6e d'un mal^riau choisi panmi les chalcogfenes, MoOs-Cu du type h 
formation de couleur et MoOs-Sn-Cu. 

9. Support d'information optique (1) selon la revendication 1, caracl6ris6 en ce que ladite couche en 
so pellicule mince (6) est compos^e d'un support d'information optomagn^ue cttoisi psuml GdCo, TbCo, 

GdFe, DyFe, GdTDFe, GdPeBt, TbDyPe et MnCuBi. 

10. Support d'information optique (1) selon la revendication 5. caracf^risS en ce que ledit compost 
m^tallique qui est r^dutt pour former des gemnes nndtalliques est un compost d'un choisi pamni 

25 Pd, Au. Ag. R et Cu. 

11. Support d'information optique (1) selon la revendication 10, caractiris^ en ce que ledit compost 
mdtallique est le chlorure de palladium. 

30 12. Proc^dS pour preparer un support d'information optique selon la revendication 1, comprenant les 
etapes suivantes : 

(a) on applique sur un support une matiere photosensible dans laquelle les portions non exposees 
ou les portions exposees prSsentent des proprlSt^s de transmission de la lumidre et les autres 
FH^sentent des propridtis d'ecran k la lumidre; 
36 (b) on expose ensirite suivant une image le support muni de la mati&re photosensible ; on le 

dSveloppe pour former une premfere coudie d'enregistrement : et ensuite 
(c) on forme sur ladite couche d'enregistrement une couche en pellicule mince m^ltque r^fiSchis- 
sante, 

caract^ris^ en ce que 

40 (d) la couche en pellicule mince r^flddiissanto est form^ comme seconde couche rdfl^chissante et 

ensuite elle est irradi^e avec un falsceau d'^nergie pour dCMnner des points d'enregistrement. 

13. Proc#d6 selon la revendication 12, caracl^risS en ce que. dans la fomnatlon de ladite premi&re couche 
d'enregistrement, on utilise comme solution de dSveioppement phy^que une solution aqueuse conte- 

45 nant a la fois un sel mSlallique rSductible soluble dans I'eau et un e^ent rSducteur. 

14. Procid^ selon la rev^ication 13, caract^ris^ en ce que ledtt sel mdtatlique riducSble est un set 
soluble dans I'eau d'un mdlal choisi parmi Ni, Co, Fe, Cr et Cu. 

so 16. ProcSd^ selon la revendication 14, caraciSris^ en ce que ledit sel mdtatlique est un s^ choisi panmi les 
halog^nures, ies sulfetes et les nitrates d'un m^al choisi parmi Ni, Co. Fe. Cr et Cu. 

16. Proc^dS selon la revendication 15. caract^risS en ce que ledit sel mStallique est un sel de Ni soluble 
dans I'eau. 

55 

17. Carte optique, caractdrlsSe en ce qu'elle comprend un support d'tnfbrmation c^tique selon I'une 
quelconque des revencHcatlons 1 & 11. 
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